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PREFACE 


Although the title of this book indicates that it treats of life 
insurance in an advanced manner, much of it is not advanced in the 
sense that it is difficult to understand. 

Most of those engaged in life insurance have acquired a consider- 
able knowledge of it through experience and through the reading of 
books and other publications on that subject. Many of these persons 
wish to extend their knowledge of this vast and rapidly expanding 
business. Hitherto, they have found progress toward a more advanced 
knowledge of it very difficult, because of the technical manner in 
w'hich treatises on actuarial science have been written. Special train- 
ing in higher mathematics is necessary in order to gain an under- 
standing of such treatises. The purpose of this book is to bridge 
the chasm between insurance text books and these more profound 
works, so that the reader may pass over from the one to the other 
with a minimum of training and mental effort 

With this purpose in view, the author has illustrated the prin- 
ciples with an abundance of examples, arranged in a manner some- 
w'hat different from that heretofore employed. The object of this 
arrangement is to present the illustrations so as to conform to the 
principles of pedagogy, thus rendering the principles and calculations 
of life insurance more easily understood by those without technical 
training. To this end, also, the presentation of each subject is started 
in an elementary way, thus making it unnecessary for the reader to 
review his previous studies. Each subject is then developed gradually, 
by stages easily understood, until the information concerning it 
reaches a point considerably beyond that contained in the books, 
hitherto available, on life insurance. Because of this method of treat- 
ment, even the most technical portions will not appear difficult to a 
person with a knowledge of arithmetic and high school algebra. 

Many portions of the hook are not technical in any sense of the 
word. These are designed to he of practical value to purchasers of 
life insurance, and to agents and brokers. 

Among the subjects not treated previously in any text book are 
the following: the determination of the net cost to the policyholder,- 
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the determination of the rate of return on the ^ investment element 
, in life insurance policies ; an analysis of this investment element so 
that it may be compared with other investments as regards safety and 
the rate of return ; re-insurance in life insurance ; and the organiza- 
tion and management of new companies. The more practical uses 
of compound interest tables, also, are explained and clearly illus- 
trated by examples. 

Most of the information concerning the practices of the business 
is presented in such a manner that knowledge of any particular prac- 
tice may be gained without reading large portions of the book dealing 
with other subjects. 

The book is also designed to serve as a text book for the more 
advanced insurance courses in the universities, and as an aid to those 
preparing for actuarial careers. 

The author is deeply indebted to Professor S. S. Huebner, Ph.D., 
Professor of Insurance and Commerce, University of Pennsylvania, 
and to Mr, Valentine Howell, P.A.S., Associate Actuary, Guardian 
Life Insurance Company, New York City. Both of these gentlemen 
read the manuscript most carefully and made many corrections and 
valuable suggestions. Neither of them is responsible for any errors 
now existing in the book. 


C. K. Knight. 
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CHAPTEE I 

Nature, Development, and Eecent Experiences 

Definition and Fundamental Eequirements.— Life insurance is a 
business device for meeting financial losses due to death, by trans- 
ferring to a group of persons the risk, of death to which eai^h 
individual member of the group is exposed.^ Modern life insurance, 
as will be seen later, also helps to provide against the contingency 
of dependent old age. The group to which this risk is transferred 
may be incorporated as a life insurance company, . a fraternal 
benefit society, or a business assessment association ; or the business 
may be conducted by governmental agencies, such, for instance, as 
the United States Government War-Risk Insurance Division. It 
is essential that many risks should be combined in one group in 
order to assure the operation of averages.’- The element o f risk 
may then be practically eliminated. This is sometimes referred to 
as changing uncertainty into certainty.'’ It is accomplished when 
an insured person eliminates his individual risk by transferring ‘ it 
to an insurance company,’ and when a company in turn eliminates 
its risk by insuring enough persons to enable it to estimate with 
a fair degree of accuracy the number of claims it will be expected 
to pay in a given period of time. Experience has taught the neces- 
sity of accum ulating a fund^ for Jhe prompf Ipip^yment of claims, 
and of applying to this end scientific principles and a practical 
method. These scientific principles are discussed later. The prac- 
tical method of operation consists in the making of a contract 
^'wherebyjfor a stipulated compensatior^ called the premium, one 
party (the insurer) agrees to pay the other (the insured), or Ms 

iFor a discussiott of this subject see Chapter III. 
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beneficiary, a sum upon the happening of death or of some other 
specified event/’ ^ 

The Origin and Development of the Business.— In 1762, after 
a long period of experiment during which many plans for pro- 
tection were devised, there was organized in London a society 
which conducted a life insurance business in such a manner as 
to make it comformable to the definition set forth above. It was 
known as ‘'The Society for Equitable Assurances on Lives and Sur- 
vivorships.” *Joint-stock companies soon followed, so that by 18 j30, 
commercial life insurance may be said to have become quite firmly 
established in England/ In the United States, the first corpora- 
tions to grant life protection were the Presbyterian Corporation, 
chartered by Pennsylvania in 1759, and the Episcopal Corporation, 
established ten years later; but they were for the benefit of clergy- 
men only. The first commercial life insurance company in this 
country was the Pennsylvania Company for Insurances on Lives 
and Granting Annuities, established in 1812. It was followed by 
the Massachusetts Hospital Life Insurance Company in 1818, 
the New York Life Insurance and Trust Company, and the Balti- 
more Life Insurance Company, in 1830. Ail of these commercial 
companies were joint-stock, or “Proprietary” companies. The New 
England Mutual Life Insurance Company was chartered by Massa- 
chusetts in 1835, but did not begin business until 1844. The first 
of the so-called mixed companies was the Girard Life Insurance 
and Trust Company, chartered by Pennsylvania in 1836. In 1843,* 
the setting in operation of the mutual plan by the Mutual Life 
Insurance Company of New York marked the end of the proprietary 
or joint-stock period and inaugurated the period of participation. 
From this time down to the clAe of the Civil War, practically all 
of the life insurance written was on a participating basis. The 
period of the Civil War, which extends from 1861 to 1870, as regards 
life insurance business, witnessed no great progress during the first 
year, but an unprecedented growth took place during each of the 
last three years of the conflict, and this continued during the four 
years immediately following its (^lose. The problems confronting 
companies at this time were similar in many respects to those 
yhieh they had to solve during the recent P^llowing^lSTO, 

^Huebner, S. S., Life InsTirance, p. 3. 

For a detailed account of the origin and development of life insurance 
abroad, see the author’s History of Life Insurance in the United States to 
1870, with an introduction to its Development Abroad, pp. 7-48. 

^ For a discussion of stock, mutual, and mixed companies, see Oh. IL 
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a number of failures occurred, due in part to inexperience in the 
business, and in lar^e measure, also, to the industrial depression and 
to the severity of valuation laws.® 

The stronger companies survived, however, and the business 
progressed quite steadily, the tendency down to 1905 being to con- 
centrate in a few of the larger companies. The way for the formation 
of a large number of new companies in the smaller centers of popula- 
tion throughout the country was opened in the latter year by the 
New York Investigation, and its discussion in the press. While many 
of these companies have disappeared, a number have succeeded and 
are now on a firm basis. Meanwhile the older companies have been 
growing rapidly until the larger ‘Tegal-reserve” or old-line’^ com- 
panies now rank among our largest financial institutions. 

Fraternal Insurance , — Though a more detailed account of the 
origin and development of fraternal life insurance is given below,® 
it may be noted here that this form of life protection arose with the 
establishment of the Ancient Order of United Workmen in 1868. 
This organization was followed by others of a similar nature whose 
business grew rapidly until cheeked by failure on the part of some, 
and on the part of others, by the necessity of readjusting their busi- 
ness to a more scientific basis than that originally adopted. Thus 
there has been a slight decrease in the amount of fraternal insurance 
in force during the past ten years. 

Recent Events. — ^In order to understand certain problems con- 
nected with surplus limitations, the valuation of assets, and govern- 
ment insurance, it is necessary to study the more important events 
which have recently influenced the life insurance business. 

The Epidemic of Influenza . — For years preceding the outbreak of 
this epidemic, many persons believed that the catastrophe hazard in 
life insurance no longer existed — ^that the day of plagues which take 
off a large number of lives in a short period of time was over.'^ Not 
since life insurance had got under way had such an event occurred 
in the more advanced countries, nor, in fact, for centuries before that 
time. One prominent insurance authority has stated that the effects 
of the epidemic may be shown with a fair degree of accuracy by 
comparing amounts paid as death claims during 1918 with those paid 
in 1917, the larger amount of business on the books in 1918 being 
compensated by an unusually favorable mortality rate up to the fall 

5 Testimony taken by the New York Legislative Insurance Investigating Com- 
mittee, Yol. III., pp. 2229, et seq. Testimony of Emory MeClintock. 

« Chapter XX, below. 

7 8ee Ch. XI, for further discussion of the mortality experienced by companies. 
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of that year. The comparison shows that companies reporting to the 
New York Insurance Department paid during 1918 about $272,000,000 
in death claims, not including industrial claims, as compared with 
approximately $189,000,000 in 1917. 

The real effects on the companies were stiU more severe, in many 
instances, than even these figures indicate, for a large proportion 
of the deaths from influenza were at the younger ages where policies 
had been in force but a short time and had in consequence accumu- 
lated only small reserves.® 

' The maximum of claims from the epidemic was reached about 
the beginning of winter, 1918, but very heavy losses continued during 
the early months of 1919. As a result, some companies reduced their 
dividends in 1919 ; others, in 1920 ; a few raised their gross premium 
rates, and others suffered substantial declines in surplus in order to 
maintain their dividend schedules. 

The experience of the epidemic was valuable in that it forcibly 
brought the attention of the public to bear upon the benefits of life 
insurance, thus creating, in conjunction with other things mentioned 
later, an unprecedented demand for life insurance which resulted in 
an enormous increase in business. Confidence in the companies was 
developed by the fact that they survived such an unfavorable experi- 
ence without a single important failure. The catastrophe also served 
as a warning to those who, particularly since the Armstrong In- 
vestigation in 1905, have criticized, and urged legislation against, the 
maintenance of high contingency reserves by life insurance companies. 

The Decline in Bond Prices , — ^At this time, too, a severe blow 
was dealt the life insurance companies by the deflation of the prices 
of many of their securities. 

It has Tong been the«practice of life companies to invest a con- 
siderable proportion of their funds in long-time bonds bearing a 
moderate rate of interest.® Safety, in investment, as regards the 
regularity of interest payments and the ultimate payment of the 
principal, has been their main consideration. For present purposes 
it is sufficient to remark that life companies usually select long-time 
bonds because, in the first place, a large proportion of their funds 
is set aside as legal reserves which for the most part will not be 
needed for many years; and secondly, because they wish to avoid 
the expenses necessarily involved in frequently reinvesting their funds. 

8 The significance of this statement will be appreciated if the reader under- 
stands the principles set forth in Chapter IX. 

9 See Oh. XV. jfor further discussion of investments. 
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Twenty years, approximately, is the average length of time^ their 
bonds have to run to maturity. As the interest rate rises, the price 
of a security bearing a fixed rate of return and having several years 
to run to maturity, necessarily declines. During the war, from the 
time of its outbreak in Europe, the interest rate steadily advanced 
and the prices of long-time low-interest-bearing bonds declined. So 
great was the depreciation of bonds held by the companies that if the 
insurance commissioners had considered only their market value as 
assets, many of the companies would have been in difficulty. Fluctua- 
tions in market prices caused by changes in current interest rates, 
however, do not materially interfere with the purposes of the com- 
panies, since they may hold the bonds to maturity and their objects 
will be accomplished if the interest and principal are paid promptly 
as they fall due. Moreover, the companies' liabilities are valued upon 
interest bases, which do not vary with market conditions. In deter- 
mining the amount which should be admitted as assets, therefore, 
the insurance commissioners may use the amortized or bond-table 
values of the bonds, calculated on the basis of the same net rate of 
return as that on which they were originally purchased.^® According 
to the law of some states, companies need not adopt the amortized 
method unless they so desire, but most of them have used it as the 
basis of valuation, with the result that they were quite properly 
permitted to report legal values considerably in excess of actual 
market prices. The amortized method was applicable to most of the 
bonds owned by life companies. Bonds in default, however, perpetual 
bonds, and stock, must, under the law, be valued at their market 
prices, and there were quite a number of defaults, especially in street 
railway bonds and the bonds issued by foreign governments. 

Furthermore, the companies subscribed to the various issues of 
Liberty Bonds at times when they could have purchased other issues 
at a higher rate of return. One of the social advantages urged for 
life insurance, however, is that it collects from many individuals a 
huge reservoir of funds which may be drawn upon for needful pur- 
poses when proper assurance of their return at a moderate rate of 
interest is given. 

Results of the Decline in Bond Prices . — There are few financial 
institutions that could withstand such serious declines in the value 
of their investments; yet the life companies were able to do so and 
speedily recovered as well their former position of unparalleled 
strength. A large increase in new business was placed on their books, 

10 Furtker explaaaation of the amortized method is made later. 
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and fpnds that came in to the companies, in excess of disbursements, 
, were invested at the high rates of return that prevailed for some 
time following the close of the war. Thus the high rates earned on 
the investments soon compensated for the losses occasioned by the 
defaults and declines mentioned above. It should also be noted that 
at the present time the bonds owned by the companies have recovered 
from the temporary decline in market prices. 

War Mortality . — ^War mortality is another element in the business 
that at first caused fears on the part of some persons regarding its 
possible effects upon the companies. War deaths may be divided into 
two classes: (1) those of persons living in countries that entered the 
war early, and (2) those among persons residing in the United States. 
Heavy losses were expected, especially in the first of the two classes, 
but these were only partially realized. Thus one company had nearly 
$200,000,000 of insurance in force in countries that entered the war 
early, including Canada, yet at the close of 1919 it had lost only 
$2,000,000, or about 1 per cent of the amount in force, by way of 
claims directly traceable tO' the war. In considering the above figures, 
due allowance must be made, however, for the fact that most of the 
lives covered by this company were beyond military age since the 
company discontinued writing new business in Prussia in 1895, the 
remainder of Germany in 1904, and Prance and Italy in 1906. The 
claims traceable to the war among residents of the United States 
amounted to approximately $2,200,000 from approximately $1,800,- 
000,000 in force, or about 0.12 per cent, and of these nearly two-thirds 
were caused by influenza and pneumonia.^^ Since the average age 
at which most of the insurance is written is about 37, the reason why 
war mortality did not affect our companies seriously is apparent. It 
caused a few extra deaths among lives insured in commercial com- 
panies, but its effects were slight; the companies' mortality rate as a 
whole having increased only a very little, as was also the case at the 
time of the Civil War. 

Soldiers^ and Sailors^ Insurance , — The soldiers' and sailors' in- 
^rance law was -passed bv Congress ^T^ctober 6, 19i7, for the 
specific purpose of providing protection at low rates for the de- 
pendents of those entering the military or naval service. One part 
of the act passed at this time provided for allotments and family 
allowances." This had nothing to do with insurance but served in 
place of a pension system to care for dependents while the bread- 
winner was away. A second part provided for compen|ation for 

n Strong, Wendell M., in American Tear Book, 1919, pp. 389, 390. 
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death or disability in case either or both should occur. It was modeled 
after our workmen’s compensation laws, and the funds to pay the 
claims were appropriated by Congress so that those in the service 
were not asked to contribute anything in the way of a premium. The 
third part provided that those in the service might voluntarily secure 
a policy of life insurance not exceeding $10,000 in amount, on the 
yearly-renewable term plan, by paying for it at the net premium rate 
for the attained age, calculated according to the American Experience 
table of mortality with interest at 3^/2 per cent. Since these low 
rates were sufficient only for death claims anticipated when accepting 
lives engaged in ordinary civilian pursuits, the law stipulated that 
Congress should appropriate the money to meet office and other ad- 
ministrative expenses as well as extra mortality costs. The law further 
provided that the insurance might be continued at the yearly-renew- 
able term rates for a period of five years after the termination of 
the war, and that at any time within that period the insured might 
convert his policy into one of the regular forms of life insurance at 
the net level premium rate for his attained age, calculated upon the 
same mortality and interest basis. The term insurance had to be 
converted some time before the end of the five-year period, otherwise 
it was subject to discontinuance. 

To carry out the provisions of the act, the Bureau of War-Risk 
Insurance was charged with the responsibility of receiving premiums, 
issuing policies in the name of the United States Government, paying 
claims, and attending to other necessary administrative work. No 
commercial company had anything to do with either the term or the 
converted insurance, and it was not the intention of the companies 
nor of the Government that they should have. A converted policy 
may be ordinary life, twenty-payment life, thirty-payment life, 
twenty-year endowment, thirty-year endowment, or endowment ma- 
turing at age 62 (the army retirement age) at the option of the 
insured. The converted policies now contain provisions for cash 
surrender values, policy loans, settlement options, disability benefits, 
and other privileges similar to those provided by commercial com- 
panies, except that the provisions of the converted Government 
policies are more liberal toward the insured in several respects than 
policies which it is practicable for private companies to offer. For 
instance, the total and permanent disability clause of the converted 
Government policies contains no age limit, which is an important 
and valuable consideration, especially in ordinary and limited-pay- 
ment life policies. As compared with this, commercial life insurance 
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provides that the disability benefits will not be paid nnless the insured 
becomes disabled before some specified age, usually 60 or 65. The 
converted policies are participating, and dividends were begun in 
1921. The annual cost of the insurance to the government policy- 
holder is thus reduced below the net level premium on the basis of 
the American Experience table and 3% per cent. It must be em- 
phasized that the soldiers’ and sailors’ insurance was offered to those 
in the service at low rates to compensate in part for the great sacrifices 
made by them. 

With the hazards of war removed, hundreds of thousands of dis- 
charged soldiers and sailors allowed their Government insurance to 
lapse. Most of them were below the ages when men begin to provide 
an adequate amount of insurance ; many had no one depending upon 
them, and felt that they did not need or could not afford the protec- 
tion. Some of them were somewhat displeased and dissatisfied on 
account of the delays and mistakes necessarily attendant upon under- 
taking to create in so short a time the administrative machinery 
required to handle a business of such vast proportions. 

The primary purpose of the Government, however, was to furnish 
cheap protection against the hazards of war, and this was accom- 
plished at a time when commercial companies were asking from those 
who insured during the war' and entered the service an extra premium 
of approximately $37.50 per $1000 of insurance, in addition to the 
regular premium.^^ Commercial policies issued before the war did 
not require an extra premium, nor the consent of the companies 
issuing them, to entrance into the service, and war restrictions, for 
the most part, are no longer found in the provisions of life policies. 
Some companies still retain military restrictions as regards the dis- 
ability clause. 

Increasing Prices . — ^As the price-level rose during this period, and 
heavier taxes were imposed, the home ofiiee expenses of the companies 
advanced. However, since insured persons were obliged to seek larger 
coverage in order to furnish adequate protection to their families 
or business associates, it was easy for agents to increase their earnings 
without an increase in commission rates, and the amount of insurance 
applied for correspondingly increased. 

Summary of Gains and Causes of Growth . — The amount of life 
insurance in force in the United States at the close of 1922 had in- 
creased to vast proportions. More than half of this growth had taken 
place during this period of the great World War, and during the 

Some companies charged $100 per $1000 for seryice abroad, with no extra 
eiiarge for service in this country. 
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years immediately following its close. Thus at the close of. 1913, 
the last insurance year before the outbreak of the war in Europe, 
there were 259 old-line or legal reserve companies operating in the 
United States, with approximately $21,000,000,000 of insurance in 
force. The fraternals had nearly $10,000,000,000, or a total of over 
$30,000,000,000 in all. At that time, these figures were considered 
almost incomprehensible.^^ Yet at the close of 1922, the amount of 
legal-reserve or old-line insurance, including group and industrial 
business, had increased to two and one-half times what it was in 1913, 
or to a total of over $50,000,000,000. Of this, over $41,000,000,000 
was ordinary business, over $8,650,000,000 was industrial, nearly 
$2,000,000,000 group, and the remainder unclassified. To this amount 
of old-line life insurance must be added $8,687,939,447 of fraternal 
insurance, and at least $3,000,000,000 of United States Government 
War-Risk insurance, thus making a grand total of about $62,000,- 
000,000. In 1926 this total is over $80,000,000,000. 

There was, then, a great increase in the amount of insurance in 
force during these years, yet the rate of this increase was not uniform ; 
and many events affecting life insurance transpired during this time, 
some of the more important of which demand special attention. Thus 
in 1917 there was a considerable slowing up in the rate at which 
commercial life insurance was increasing. Toward tlm close of 1918, 
however, there was a marked increase in the demand for insurance, 
due in part to the fact that the epidemic of influenza caused people 
to realize to a greater extent than previously the importance and prac- 
tical benefits of life insurance. So far as the new business of old- 
line companies is concerned, the year 1919 was the most remarkable 
in our history down to that date, new business being nearly double 
that of 1918. The increase continued throughout the greater part 
of 1920. In the latter part of 1920, people were lapsing and sur- 
rendering more, and purchasing less than during the first nine months. 
The slowing down was not nearly so marked in this line of business, 
however, as in others, the amount written during 1921 being about 
85 per cent of that written during 1920, with steady gains since. 

Substantial gains in industrial insurance were also made during 
the war, and the amount of fraternal insurance in force remained 
about stationary. For the fraternals, the epidemic of influenza was 
a serious matter, since their organization and method of assessing 
premiums were peculiarly subject to adverse results when heavy mor- 
tality was experienced. In general, fraternals plan to levy extra 

13 Huebner, S S., Life Insurance, p 5. 
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assessments when necessary to pay claims, but when assessments are 
not paid the amounts payable to beneficiaries must be reduced below 
the face values of their certificates. The difficulties are great, there- 
fore, when claims are increased by an epidemic. Healthy members 
withdraw, and new members are difficult to secure. Adjustments 
other than those occasioned by the epidemic also caused lapses in 
fraternal insurance. 

The causes of the unprecedented growth in ordinary and industrial 
business may be summarized as follows : 

1. The decline in t he purchasing power of money. Because of 
the increase in prices, insured persons were obliged to increase their 
insurance to provide adequate protection, as much as $1000 being 
required at that time to purchase what could have been secured for 
less than $500 before the war began. This is the most important 
reason for the great increase in insurance during this period, 

2. The emphasis placed by the epidemic and the war upon the 
need of protection. 

3. The notice given the business by Government insurance and 
the high standard set by it as regards the amount of insurance a 
comparatively poor man should carry. 

4. The increasing use of life insurance for businessj-purposes dur- 
ing the period. Those accumulating funds in times of prosperity 
often choose life insurance as a safe means of saving and investment 
to provide for periods of financial adversity. Policies to provide for 
the payment of inheritance taxes, to protect valuable employees of 
corporations, and group policies to protect the main body of employees 
became more and more popular throughout the period. 

5. The gre at progress made imuxomoting and extending insurance 
education. 

Size and Strength. — ^A few comparisons may serve to show the 
size of the life insurance business in this country toward the close 
of the period of inflation following the Great War. When the public 
debt of the United States had increased xmtil it amounted tO' $23,000,- 
000,000 in 1922, the amount of life insurance in force was ap- 
proximately two and one-half times this figure. It was over three 
times as great as the total value of railroad property as found by 
the Bureau of Valuation of the Interstate Commerce Commission. 
The assets of legal-reserve companies alone amounted to almost half 
of the total assets of all national banks. 

It will be recognized that safety is one of the fundamental require- 
ments for carrying out the purposes of this gigantic financial institu- 
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tion. As to its stability, the first test to which it was subjected was 
the panic of 1857. The life companies survived this panic with few 
failures, and thus gained the confidence of the business world at that 
time. The panic of 1873 witnessed a number of failures among the 
weaker companies, but much of their business was reinsured, so that 
the total loss was not large. Much was then learned about successful 
management and state supervision, so that the panics of 1893, 1907 
and 1913 were without appreciable effect. The events during the 
World War, however, furnished more severe tests than any of these. 
The epidemic of influenza, which in the first instance drew heavily 
upon surplus funds, defaults of bonds, the depreciation of bond prices, 
which threatened to undermine the legal reserves, the fear of adverse 
war mortality, the extra premium charged those who wished to insure 
and enter the military or naval service, increased tax burdens and 
expenses of operation, the action of the Government which resulted 
in removing until the close of the war so many of those just attaining 
the insuring age from the realm of possible prospects, all combined 
to subject life companies to the severest test in their history. It is 
doubtful if any other class of financial institutions could have with- 
stood so many adversities. The fact that the life companies were 
able to do so without a single noticeable failure, and indeed were able 
to turn some of the unfortunate events to their advantage, demon- 
strates beyond question that they are among our sti’ongest financial 
institutions. In fact, for nearly fifty years there has not been a single 
failure of importance in which the policyholders were not promptly 
reinsured in other companies with but slight losses. No other class 
of institutions can boast of such a record.^^ 

It must "be noted that at this point the writer refers to the old-line or legal- 
reserve companies, and not to fraternal or assessment societies. For an account 
of their record, see Chapter XX, 




CHAPTER II 


Companies and Contra.cts 

^‘Legal-reserve/’ or “old-line” companies are those which main- 
tain reserves to provide for the payment of future claims according 
to the standards established by the insurance laws of the various 
states. They also comply with the requirements of the insurance 
laws regarding incorporation, license to operate, deposits with state 
officials, annual reports, periodical examinations, etc. They differ 
thus from fraternal benefit societies, which do not come under the 
requirements of the insurance laws proper, but which are supervised 
according to the provisions of special fraternal insurance legislation.- 
There are three types of legal-reserve companies — stock, mutual, and 
mixed. A stock company is owned and controlled by the holders 
of its capital stock in that the stockholdiers elect directors and thus 
indirectly control the management of the company, as well as deter- 
mine what shall be done with any surplus that may accumulate. As 
a rule, stock companies issue non-participating policies, under the 
terms of which the insured persons are charged a relatively low 
premium, but are not entitled to share in the surplus. Thus, any 
profits that arise from such policies belong to the stockholders. 
Mutual companies, however, have no capital stock, and are owned 
and theoretically controlled by their policyholders who elect trustees 
to appoint officers and otherwise serve in the capacity of directors. 
Nearly all of their policies are participating, which means that the 
policyholder is charged a relatively high initial premium but is en- 
titled to share in the distribution of the surplus. In this country, 
the policyholder’s allotted share of the surplus is called a “dividend.” 
This may be used to reduce his premium or used in other ways. In 
New York, domestic companies are not now permitted to issue both 
participating and non-participating policies, but must confine them- 
selves to one or the other of the two plans. Mixed companies are 
those having capital stock but providing in their charters that the 

1 See Chapter XX for the technical definition of a fraternal benefit society. 
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policyholders shall share in the control, and in the distribution of 
the surplus, according to some definite arrangement. For instance, 
it may be arranged that upon the distribution of any portion of the 
surplus, 7 per cent shall first be paid on the capital stock, and the 
remainder divided, one-eighth to the stockholders and seven-eighths 
to the policyholders. In some mixed companies the election of a 
minority of the board of directors is in the hands of the policyholders, 
but the actual control of the company rests with the stockholders. 

• It IS customary to refer to such a company as a stock company, even 
though the policyholders share in the distribution of the surplus. So, 
although there are many of the so-called mixed companies in opera- 
tion, it is seldom, except in academic discussions, that one is referred 
to as such in insurance literature. 

Comparison of Participating and Non-participating Plans. — 
Eistorical. — Unfortunately, history sheds little light on the relative 
merits of the two plans, since what seems best in one period of devel- 
opment must be accorded only second place in another. For instance, 
from 1813 to 1843, life insurance was carried on in this country 
primarily by stock companies and on the non-participating basis. 
Since the business was new and untried, for the sake of safety, a 
large capital stock and high premiums were desirable. By 1843, 
however, it had become evident that the early premiums charged were 
unnecessarily high, if the policyholder were to be given no share in 
the surplus. Premiums had been reduced somewhat during the latter 
part of this period,^ yet it was evident that they were still higher 
than was made necessary by the death rate and the expenses of carry- 
ing on the business. At the same time, there still existed uncertainties 
to render doubtful the feasibility of further reduction. The par- 
ticipating plan, whereby the policyholder could be charged enough 
to assure the safety of the company, the overcharge to be returned 
to him after the uncertainties of a period were safely passed, was 
especially adapted to meet the conditions. There were other reasons 
for the movement toward participation, ^ but the above explains why 
this plan seems to have been best fitted to the conditions existing 
from 1843 down to the Civil War. 

The experience gained during the latter period made it possible 
to revive the non-participating plan, and to issue policies at rates 
much lower than the initial participating rates. The non-participating 
company claimed to discount the dividends that were being paid by 

Insurance,’^ pp. 99-100. 


14 


COMPANIES AND CONTRACTS 


the participating companies and to declare them in advance by offer- 
ing policies at lower rates in the first place. From the Civil War 
to the New York investigation of 1905, both plans existed side by 
side, the advocates of each maintaining its superiority over the other. 
Nearly all new companies were started on the stock plan to provide 
safety, to meet state deposit requirements, etc., but many of these 
arranged for mutualization after the hazards of the formative period 
were safely passed. Following the investigation of 1905, many small 
stock companies were incorporated in different parts of the country, 
and several large stock companies began to change to the mutual plan. 
Events diiiing the World War, especially the lowering of the divi- 
dends of the mutuals, demonstrated the advantages to the insured of 
a definite annual cost that could not be increased by lowering dividend 
schedules, but it also demonstrated the strength of the mutual plan 
in that dividends could be cut and depleted surplus funds imme- 
diately restored. Some have argued that since no strictly mutual 
company operating on a legal-reserve basis has failed within the past 
fifty years, whereas many stock companies have been obliged to rein- 
sure their business during this period, the mutual plan is the safer 
one of the two. Most of the stock companies that were obliged to 
close, however, and turn over their affairs to some stronger and better 
managed company, were small, new companies that never really got 
started. They were operating on the stock rather than the mutual 
plan because, as previously explained, owing to legislative require- 
ments concerning deposits, etc., it is much easier to organize a com- 
pany on the stock plan.'^ 

Comparison as Regards Cost of Protection to the Policyholder , — 
It is generally conceded that the participating plan costs the policy- 
holder a higher initial premium, and that his payments continue to 
be greater during the first few years, but that as dividends increase, 
his payments will be reduced so that in the later years they will be 
lower than under the non-participating plan.^ It might be urged that 
the entire cost and expenses of the business as actually experienced 
by the company, including a reasonable return on capital invested, 
should be borne by the policyholders, and that this cannot be exactly 
determined in advance. As opposed to this, it might be stated that 
under the non-participating plan, the policyholder knows definitely 
what his policy will cost each year, and that it will not change with 
the varying experiences of the company. 

4 See Chapter XV. 

5 For a detailed discussion see Chapter XU 
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Comparison as Regards Control and Efficiency of Management , — 
It has been urged that stock comuanies are c oimielled^hLy .coaiipetition 
to issue poli ci es at low, rates, and tend through the self-interest of 
the stockholders tje^ provide efficient managemei^, and tQ, exercise care 
in the preservation of the company/s funds. Against mutual com- 
panies the objection has been made that the policyholders, manifest 
little in terest in the company^^ that the great majority of ,them. do 
n ot vote when they have an. opportunity, that many of them do not 
understan d the business well enough to vote intelligently, and that 
they are so scattered and so completely out of touch with one another 
that concerted action on the^part of large numbers of them is virtually 
impossible. Control, therefore, remains in the hands of a few indi- 
viduals whose interests may or may not coincide with those of the 
main body of policyholders. On the other hand, it has been argued 
that mutuals are forced^by competition to maintain efficiency of man- 
agement in order to pay dividends regularly and thus reduce the 
policyholder’s average annual payment to, or below, the level of stock 
rates j that mere fear of the exercise of the power of the policyholders, 
should they be aroused to action by the development of a crisis in 
the company’s affairs, will restrain managements from extremes to 
which they might be tempted to go if control were secured through 
ownership of a majority of the company’s stock. It is also said to 
be easier for unscrupulous persons to gain control through the pur- 
chase of a majority of a company’s stock than to attain the same 
end through the votes of policyholders. Mixed companies have been 
said to offer peculiar temptations in this respect, since the control 
is usually lodged with the stockholders, yet the greater portion of 
the profits is ordinarily supposed to revert to the policyholders. 
Again, there might be a temptation to so manage the company’s in- 
vestments or expenditures that some other corporation, in which those 
in control of the life company are also interested, will profit at the . 
expense of the policyholders. At this point it should be stated that 
much has been done by state legislation and supervision toward 
removing the possibilities of this and other irregularities.^ 

Policies. — T^rm Jnsurance , — The usual forms of contracts issued 
by legal-reserve companies are term, ordinary life, limited-payment 
life, and endowment insurance policies. A term insurance policy is 
a contract that furnishes protection against death for a limite d n erio d 
of time, such as five, ten, or twenty years. T^^„faee value o^^ 
p olicy is payable only if death occurs within th e ter m of years , ^oth- 
6 See Cliapter XY. 
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ing m payable if the ins u red person survives the stipulated pe riod . 
They are issued on the annual level-premium plan, whereby the 
premium remains the same for each year of the term. They often 
contain a renewable clause, or a convertible clause, or both. The 
renewable feature means that at the end of the term the insured 
person may renew the policy for a similar term by paying the 
premium for such a contract at the age then attained by him. The 
convertible feature means that the insured may, within a stated 
number of years, exchange the contract for an ordinary life policy 
or some other higher-premium form, by paying the premium for the 
converted policy at the age then attained by him, or as of the original 
date if back premiums are paid according to the contract. No medical 
examination is required, either for renewal or for conversion. What 
makes these features particularly valuable is the provision against 
the danger that the insured may under-estimate the period during 
which he needs protection, and may be unable to pass the medical 
examination at the expiration of his term policy. Term insurance 
is particularly useful in that it furnishes the maximum of protection 
over a limited period of time for the minimum outlay of cash on the 
part of the policyholder. Young professional or business men who 
need cheap protection for their families when just starting their 
careers; authors, students, and others who wish to protect relatives 
who are assisting them to get a start in life; promoters or experts 
who need, or whose firms need, protection on their lives during the 
time of some temporary business hazard; persons making regular 
deposits with a savings bank or building and loan association and who 
wish to hedge against the possibility of the saving period ^s being cut 
short by death, — ^these are some of the persons whose circumstances 
are such that term insurance may prove advantageous. 

The disadvantages of the plan are that the insured may outlive 
the term and be dissatisfied with life insurance because he has nothing 
to show for what he has paid to the company. It is true that he 
has had the protection, but this is often not understood, or if under- 
stood it is not appreciated, especially when the insured learns that 
his neighbor was able to surrender his policy, which was on some 
* ither plan, for a cash consideration. It is also easy for an insured 
person to forget or to neglect to take advantage of the privilege of 
renewing or converting the policy. The company cannot be criticized 
in this case if it fails to make a strenuous effort to have him exercise 
his conversion or renewal privilege, especially if a considerable period 
has elapsed since his original medical examination, because he may 
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no longer be a good risk. Furthermore, the older a person is when 
he takes a policy providing permanent protection, the higher will 
he his annual premium. Also, term insurance carries no savings 
feature. And finally, term insurance to extend beyond age 60, or 
65, is ordinarily not granted. Except as a means of providing tem- 
porary protection at low initial cost, therefore, term insurance should 
not be recommended. 

Prom the point of view of the company and the agent, term in- 
surance presents several disadvantages. The amount of money that 
the agent receives as a commission on the sale of a term policy is 
less, ordinarily, than that on the sale of a higher-premium policy of 
the same amount. Of course, he may receive another commission if 
the insured exercises the conversion privilege. Both agent and com- 
pany suffer when persons are dissatisfied at the expiration of their 
term policies, and for want of understanding of the matter, refuse 
to become interested in further insurance. Also, the mortality ex- 
perience on term polici^S'has often been less favorable than on other 
forms. 

' Ordiriary Life Insurance,— Ovdm. 2 iVj life insurance is often re- 
ferred to as ‘ ^ whole-life, ’ ' or ^ ‘ straight-life, ’ " insurance. An ordinary 
life policy provides, in exchange for uniform premiums throughout 
life, for payment of the face amount upon the death of the insured, 
whenever that event may occur.^ A limited-payment life policy also 
covers the whole term of life, but premiums are limited to a definite 
period. Both insure against an event that is certain to occur at 
some time. Ordinary life policies are issued on the annual level- 
premium plan, whereby the premium remains the same throughout 
life. The principal advantage of this form of contract is that it 
furnishes permanent protection at the lowest annual premium rate. - 
Persons whose inc omes are __small and who wish a considerable amount 
of permanent protection, or wealthy persons who desire low-premium 
protection so that they may use the greater portion of their funds 
in their own business enterprises, find the ordinary life policy a very 
attractive contract. It also combines a considerable amount of saving 
with insurance, as a considerable reserve fund must be accumulated 
on this type of policy, the greater part of which fund, after the 
policy has been in force a few years, is returned to the policyholder 
should he wish to discontinue the insurance. The principal objection 
to this form of contract is that the premium payments must continue 
throughout life if the full face amount is to be paid upon death. 
Several options granted the insured should he desire to stop paying 
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the «preniiums, however, such as allowing dividends to mature the 
policy as an endowment, tend to overcome, for the most part, the 
force of this objection. This contract is the most popular one offered 
by American life companies. 

Limited-payment Life Policies , — ^The limited-payment life policy 
serves to meet the needs of the person whose income is sufficient to 
pay higher premiums than are required to provide an adequate amount 
of protection under the ordinary life plan;*' and who desires to finish 
paying for a permanent policy during the income-producing years 
of his life. It is important to observe that under this contract, the 
face value will not be paid until death. The principal difference 
between this form of insurance and that of ordinary life is that in 
ordinary life the premiums continue throughout the lifetime of the 
insured, whereas under the limited-payment plan the annual pre- 
miums, though higher, continue for a limited number of years only. 
The “twenty-payment life policy,^’ for instance, is one on which 
twenty annual premiums are paid, after which the premiums cease 
and the policy continues in force until the death of the insured, when 
the face value will be paid by the company. When all of the premiums 
have been paid, the policy is said to have been “fully paid.^’ It is 
obvious that the shorter the premium-paying period is, the greater’^ 
must be each annual premium. The twenty-payment life is the most 
popular of the limited-payment life policies, although single-premium, 
five, ten, fifteen, twenty-five, and thirty-payment policies are fre- 
quently issued. The primary advantage of the limited-payment form 
to the insured person is that with a little extra effort and economy 
he can pay in full for his insurance during the years when money 
is most easily earned, and thus save himself from premium payments 
in old age when they would perhaps be more burdensome. The sav- 
ings feature under this plan is greater than under the ordinary life 
plan, since the holder of a limited-payment policy may surrender it 
for a larger sum than could be obtained by surrendering a whole-life 
policy. Paid-up and extension benefits, which are described later, are 
also greater under the limited-payment plan. 

Endowment Insurance Policies , — Endowment insurance policies, 
or “endowment policies,’^ as they are often called, provide not only 
for the payment of the face value in the event of death at any time 
within a stated number of years, hut also for the payment of the 
full face amount if the insured person survives the stipulated period. 
“Pure endowments’’ provide for the payment of the face ajnqunt 
only on survival to the end of some designated period, but these are 
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rarely issued. Endowment insurance policies are designed to meet 
an objection often raised against the types of contracts just discussed 
above. The objection is that under term, whole-life, or limited-pay- 
ment life policies, the insured person must ^^die to win.’’ The endow- 
ment insurance policy satisfies the desire on the part of the insured 
to receive the face amount of his insurance contract himself, if he 
survives a period. Under this type of contract, also, twenty years 
is the most popular period, although ten, fifteen, twenty-five, thirty, 
and forty-year endowments, and endowments maturing at some 
specified age such as 60, 62, 65, or 85, are not uncommon. At the 
usual insuring ages, the premiums for this type are higher than they 
would be for a limited-payment life policy of like amount issued at 
the same age and with a similar premium-paying period designated. 
Double and semi-endowments may also be issued, whereby the com- 
pany agrees to pay double, or half, respectively, of the face amount 
in ease of survival, only the face amount being paid in the event of 
death during the period. These are practically obsolete. 

Though ordinary life, limited-payment life, and endowment in- 
surance policies all furnish an incentive to save, and thus tend to 
inculcate habits of thrift, in the endowment contracts the savings 
feature is more in evidence. These policies provide not onl y ^ safe 
means of systematic saving, but also jprotection against the ever- 
present hazMd.-^thatJI;he^ savmg. 4 >eriod^ay...be .cut_s|prt^j3y death 
before the desired amount has been accumulated. ' Economy is en- 
forced by them through the necessity of meeting the premiums as 
they fall due. These policies, therefore, furnish an effective means 
of making provision for old age. An endowment maturing at age 
65 or 70, the business retirement age, can be used to make the income 
during productive years cover the entire span of life. Thus by pay- 
ing moderate premiums from, say, ages 25 to 65, a person may protect 
his children against financial loss due to his premature death, and 
may also provide a fund sufficient to care for his own needs and those 
of his wife, when he reaches the retirement age. Endowment insurance 
may also be used to accumulate funds for other purposes. Such a 
policy on the life of the directing genius of a corporation may be 
used to create a fund for the retirement of a bond issue. In fact, 
such an arrangement may be of assistance in placing the bond issue 
in the first place. The same may be said regarding the Jiquidation 
of a mort gage on a home.'"^ Endowments may also be used to provide 
funds for benevolent purposes, as for instance, when each member 
of a graduating class secures and maintains a small endowment policy 
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witli his Alma Mater named as the beneficiary. To provide funds for 
sending children through college or starting them in business, and 
for countless other purposes, this type of policy is especially adapted. 

The objections to endowment policies from the insured personas 
viewpoint are that the premiums are high if the endowment period 
is short ; that the extra amount of each premium paid for the endow- 
ment feature will be sacrificed if the insured should die before the 
end of the period, as he would have received the same benefits in 
case of death had he selected a lower-premium policy; and that the' 
insured might gain more by taking a lower-premium policy and in- 
vesting in his own business the difference between its cost and the 
endowment premium. This last objection is open to question, a ques- 
tion which each person contemplating endowment insurance must, 
in the light of his own circumstances and experience, decide for 
himself. 

Joint-Life Policies . — ^A joint-life policy is one payable upon the 
happening of the first death among two or more lives. Few com- 
panies issue such policies in the form of term insurance, but most 
of the larger companies offer joint-life policies on ordinary life, 
limited-payment life, and endowment forms. According to the en- 
dowment plan, the company agrees to pay the face value of the policy 
upon the happening of the first death, or at the end of a stated 
period, if all of those insured under the contract survive. Joint-life 
policies are issued primarily to husband and wife, or to protect 
partnerships. For instance, if a firm consists of two partners, each 
may wish protection against the death of the other. Now the premium 
for a joint-life policy is lower than the sum of two premiums would 
be for separate insurances, each person insuring under the same type 
of contract for the same amount of insurance as provided by the 
joint-life contract. In many cases, however, partners prefer individual 
policies because each then has his own contract, and can change his 
beneficiary if he finds it necessary or desirable to withdraw from 
the firm. 

Other Types of Contracts, — ^Annuities. — ^An annuity is a contract 
whose terms require the insurance company to pay a stipulated sum 
of money each year that one or more persons survive. The payments 
may be made annually, semi-annually, quarterly or monthly, and may 
continue throughout the life of the annuitant, or during a fixed term 
of years. Annuity payments made by the company usually begin 
one year after the date on which the annuity is purchased by the 
annuitant, in case the payments are to be made annually. Annuities 
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payable semi-animally, quarterly, or monthly, usually require the 
company to make the first payment at the end of the first half-year. ^ 
quarter-year, or month, respectively. The calculation of values of 
annuities beginning at once is necessary, however, as explained in 
Chapter V. If the payments are to continue for the whole of life, 
the annuity is called a life annuity; if for a term of years, ceasing 
at prior death, a temporary life annuity. If the payments are to 
be made for a certain period regardless of whether the annuitant 
survives or not, the contract is called an annuity certain. If the 
annuity is to continue beyond this guaranteed period upon the an- 
nuitant’s survival, it is called an annuity certain and continuous. If 
the purchaser pays the company for the contract in one lump sum, 
and if the first payment is to be made by the company at the end 
of one year, half-year, quarter-year, or month, respectively, it is said 
to be an immediate annuity. If the purchaser pays for the contract 
over a number of years, or by a single premium, the company making 
its first payment at the end of a period of years, it is said to be a 
deferred annuity. If the company pays upon the death of the an- 
nuitant, a proportion of the annuity payment corresponding to the 
interval which has elapsed since the last payment, it is said to be 
a complete annuity. In comparing the annuity rates quoted by dif- 
ferent companies, it is important to note whether or not the rates 
are for complete annuities, especially if the annuity is to be paid 
annually, and is issued at one of the higher ages. Except in the 
ease of annuities certain, payments by the company cease with the 
death of the annuitant. Some annuity contracts provide for the re- 
turn of all or a part of the money paid in, without interest, but the 
return premium feature costs the annuitant what it is worth. 

The Life Annuity , — The immediate, whole-life annuity is com- 
monly used in this country. It is attractive primarily in this, that 
a person who has reached the retirement age with a moderate fortune 
and who has no one to whom he particularly cares to leave Ms estate, 
may avail himself of the annuity to secure a life income larger than 
could be realized with safety through the ordinary channels of invest- 
ment. The older the annuitant is when he purchases such a contract, 
the higher will be his rate of return, because the fewer will be the 
number of payments the company must make before the contract is 
terminated by his death. The gain to the company from those an- 
nuitants who die soon after entering into the arrangement will, on 
the average, off-set the losses incurred by it through the continuation 
of the payments to those who live beyond the average after-lifetime. 
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Immediate whole-life annuities provide a safe and scientific method 
of spending one^s principal so that the most can be secured from 
it each year, and at the same time it will assure an income as long 
as it is needed. 


RETURNS ON ANNUITIES » 


(American Companies) 


Age 


Female 

Male 

Age 


Female 

Male 


Highest. . 

6 08% 

6.29% 


Highest. . . 

12.47% 

13 85% 

40 

Lowest , . 

5 29 

5 40 

70 

Lowest . . . 

11.39 

11 91 


Average*. 

5 53 

5 83 


Average . 

11 94 

13 27 


Highest. . 

7.07 

7.58 


Highest. . . 

20 20 

22 47 

60 

Lowest . . . 

6 22 

6 57 

80 

Lowest . . 

16.57 

17 76 


Average . . . 

6.51 

7 03 


Average . . 

17.60 

j 19 35 


Highest. . . 

8 83 

9 87 





60 

Lowest . . . . 

7.89 

8 55 






Average.. 

8 31 

9.21 






*T]ie average is for the number of compames in each group. 


It will at once be observed that the return is greater to male than 
to female annuitants, which means that the prices charged for an- 
nuities on females are higher than for males at the same ages. This 
is made necessary by the superior vitality of females at the higher 
ages.® 

Prom the table of rates given above it is evident that annuities are 
not highly remunerative purchases at the lower ages. It is at the 
higher ages, where the return exceeds, say, 8 per cent, that the 
annuity makes its greatest appeal. Annuities are more popular, also, 
in countries where there are large accumulations of funds and where 
interest rates are relatively low. The large accumulations of funds 
in this country resulting from our prosperity during the war afford 
a favorable opportunity for the development of the annuity business, 
and this opportunity improves as the rate on ordinary investments 
declines. 

7 These figures are taken from a table prepared by M. Albert Linton, T.I.A., 
F.A.S., and published in the Annals of the American Academy of Political and 
Social Science, VoL LXX, p. 23. 

8 Notk: — ^A number of insurance manuals are published annually which give 
the prices of annuities quoted by the various companies. The Unique Manual- 
Bigest, published by the National Underwriter Co., Cincinnati, Ohio-, gives them 
in convenient form. 
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Miscellaneous Forms of Annuity Contracts . — There are a number 
of different types of annuities which have not as yet been discussed . 
here, such as joint-life annuities, last-survivor annuities, reversionary 
annuities, etc. A joint-life annuijby is one that is payable so long 
as two or more lives survive, and ceases upon the death of one of 
them. A last-survivor annuity is one payable to two or more persons, 
the payments to continue so long as any one of them is alive. A 
deferred annuity may be used to make provision for old age, since 
the annuitant may arrange to pay the company a stipulated sum each 
year during his income-producing period, the company agreeing to 
begin paying him an annuity upon his attaining a certain age. This 
plan of protection, however, is not so popular as endowment insurance. 

If the latter is used, the insured may or may not decide to use the 
proceeds to purchase an annuity if he survives the endowment period. 

It will cost an individual less per annum, however, to provide the 
same income in old age, in ease he survives to need it, by means of 
a deferred annuity than by an endowment insurance policy whose 
proceeds are used to purchase an annuity. 

The reversionary annuity is a combination of a life insurance 
policy with an annuity. It provides for the payment to a beneficiary 
of a life annuity commencing upon the death of the insured. In 
case the beneficiary dies first, the contract terminates. The purpose 
is frequently to protect the beneficiary at low cost against the death 
of the breadwinner. It is particularly applicable when a son desires 
to protect an aged parent. Much the same purpose is served, however, 
by the continuous monthly income policy, discussed later. 

The annuity principle is rapidly becoming more and more popular 
in this country as the public becomes more familiar with the fact 
that it supplies the surest method by which one can provide the maxi- 
mum guaranteed life income for the outlay of a given sum of money. 
The public, however, is taking advantage of it by the use of the 
income policy which is a modified form of annuity contract, rather 
than by the use of annuities proper. 

Income Policies. — The income policy differs from an ordinary 
insurance or endowment policy in that the annuity principle is ap- 
plied as a means of settlement rather than the payment of the proceeds 
to the beneficiary in one lump sum. In other words, under the income 
policy plan, a stipulated income will be paid to the beneficiary, or, 
more rarely, to the insured, in the case of an endowment, by the 
company at regular intervals, beginning at the time of occurrence 
of an event insured against. Numerous variations of the income 
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metliod of settlement exist, such, as those provided in installment 
- policies, guaranteed interest bonds, etc. An installment policy is one 
whose proceeds are paid in installments of a definite amount and 
covering a definite number of years. Ordinary policies now give the 
beneficiary an option of either a lump sum payment or settlement 
in the form of installments, or ^'continuous installments’^ in which 
the payments are certain for a period and continuous for the after- 
lifetime of the beneficiary. The company may also agree to give a 
"guaranteed interest bond” in settlement, interest on which will be 
paid at a specified rate for a definite number of years, or other status, 
such as the beneficiary’s life, at the end of which the principal will 
be paid. The continuous installment policy, or life income policy, 
however, is now quite frequently used when settlement by the income 
method is desired. The payments made by the company under this 
type of policy are usually guaranteed for a specified period, ordinarily 
twenty years, and then continue so long as the beneficiary survives 
that period. Since the income is certain to the estate for twenty 
years regardless of whether the beneficiary lives or not, children will 
be protected until they are self-supporting. For the guaranteed 
benefits, too, the beneficiary may be changed, or a cash surrender 
value may be demanded in case it is necessary or desirable to dis- 
continue the contract. In case the original beneficiary dies prior 
to the insured, the premiums will be reduced. Naturally, a new 
beneficiary cannot, without special arrangements, be substituted for 
the annuity benefits beyond the guaranteed period. These policies 
have been further refined to meet the needs of beneficiaries with the 
result that they are now generally made payable monthly, and are 
frequently referred to as "monthly income” policies. The most com- 
plete form of monthly income policy provides not only for payments 
certain for a period and continuous to the beneficiary should she out- 
live the insured, but also contains a deferred annuity provision under 
which the income commences upon the insured’s living a specified 
number of years, or to some stated age, such as age 60 or 65. In 
the latter event, the income is paid to the insured during his re- 
maining lifetime. Total and permanent disability features are also 
frequently added. Thus the contract is adapted to furnish complete 
protection to a htisband and wife, and also protection during minority 
to any children living at the death of the insured, or at the time 
his endowment matures, if his policy is an endowment insurance 
contract. 

TJie Inc&me Opiion in Ordinary Insurance Policies , — ^Most in- 
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STirance policies now being issued contain a settlement option wl^ereby 
the proceeds may be paid by the company in the form of a monthly ^ 
income, certain for a stipulated period regardless of the survival of 
the designated beneficiary, and continuous for so long a period as the 
beneficiary may survive the guaranteed period. The guaranteed 
period is usually twenty years, although other periods are not infre- 
quently provided. The difference between this policy and the monthly 
income policy is that this provides for a definite face value which 
may be paid in cash, when it becomes a claim, or used to purchase 
an annuity certain and continuous, as may be desired, the size of 
each of the annuity paj^ments to be made by the company depending 
upon the age attained by the beneficiary when the payments begin 
and therefore unknown at the date of issue. The monthly income 
policy provides at the time the policy is issued for an income to the 
beneficiary of a fixed amount, regardless of the beneficiary ^s age when 
the policy becomes a claim. Under the regular insurance policy the 
older the beneficiary is when the proceeds fall due the larger will 
be the income per month, unless the age attained is so great that the 
guaranteed period will carry the payments out to the extreme length 
of life indicated by the mortality table in use. Also, the regular 
insurance policy permits the insured to change the beneficiary at will, 
if he reserves this right when applying for the policy, whereas the 
monthly income policy permits this change only as regards the guar- 
anteed payments. The insured may exercise the income option at 
the time he applies for the insurance, or at any time during the 
continuance of the policy if he has reserved the right to change the 
beneficiary. The option may also be exercised by the beneficiary upon 
the death of the insured. 

The Primary Uses of Income Policies . — Enough has been said in 
describing the main types of income policies to indicate that their 
general purpose is to enable the insured to reach out into the future 
and thus take upon himself the burden, which would otherwise rest 
upon his dependents, of safeguarding the proceeds of his life in- 
surance, and of providing for a proper distribution of it. The income 
provision enables him to '^insure his insurance’ that is, to make 
certain that the fundamental purpose of his insurance, namely, the 
protection of his beneficiary after his death, will be realized. Except 
when life insurance is used for business purposes, or when the amount 
is small, the payment of the proceeds in one lump sum, sometimes 
called the 'Uump-sum payment plan,” leaves much to be desired. 

If the beneficiary succeeds in safeguarding the principal, it must 
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ordinarily be done at a sacrifice of current income, since safety as 
„ regards investments does not usually go hand in hand with a high 
rate of return. In this case, then, the beneficiary will leave an estate, 
and this may not have been the insured ^s intention. In other words, 
the fruits of the insured ^s sacrifices may ultimately pass to persons 
in whom he had little or no interest at the time he negotiated the 
contract. Furthermore, the beneficiary may have preserved the prin- 
cipal, not because she wished to leave an estate, but because she 
feared to spend any part of the principal lest the latter fail to last 
out her lifetime. Beneficiaries may also purchase annuities, but this 
is not often done unless the insured has arranged for it in advance 
by exercising the continuous installment or income option, or by tak- 
ing an income policy. 

In the above statement, it was assumed that the beneficiary would 
succeed in preserving the principal. It is known, however, that in 
many instances insurance funds left to beneficiaries in lump sums 
are lost through unfortunate investments or poor management within 
a short time following the death of the insured. In insurance litera- 
ture on this subject it is not uncommon to find the beneficiary of a 
life insurance policy payable in one sum, referred to as ‘^a shining 
mark for a mining shark. The greatest objection to the lump-sum 
payment plan when applied to family protection, therefore, is the 
danger of losing the money through poor investments or through an 
attempt to maintain social standards more expensive than can be 
afforded. The fundamental purpose of family insurance, namely, to 
provide an income to dependents as long as it may be needed, may 
not be fulfilled, therefore, when the proceeds are made payable in 
one lump sum. Income policies make the insurance company the 
administrator of the insurance fund, thus guaranteeing a safe and 
economical administration of it, and the carrying out of the original 
intentions of the insured. The beneficiary benefits in still another 
way in that she is freed from all worry concerning the management 
of the insurance fund and the necessity of passing judgment on pro- 
posed investments. She is also relieved of the court costs, taxes, 
embarrassing delays, and attorney’s fees so often involved in settling 
estates in the ordinary manner. The beneficiary is also said to profit 
by the tendency of the income plan to reduce policy loans, since the 
insured is more likely to view these as being in the nature of a loan 
against the beneficiary’s future income. It is also thought that the 
insured is likely to provide a greater amount of protection if he 
translates into terms of income his few thousands of insurance and 
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sees them as woefully inadequate to provide proper support for the 
beneficiary. 

The income policy, however, is not urged to the entire exclusion 
of the lump-sum plan. Where policies are taken for business pur- 
poses, such as those taken by corporations on the lives of their officers, 
the income plan would probably not be feasible. Even in family 
protection, it might be well to have, say, 10 or 20 per cent payable 
in a lump sum to provide the required amount of ready cash upon 
the death of the head of the household. 

It might also be stated that many persons now arrange to have 
their insurances paid to a trust company under an agreement whereby 
the latter will manage the funds for the benefit of designated benefi- 
ciaries. Such an arrangement overcomes many of the objections to 
lump-sum payments. The trust company makes a charge for this 
service, however, and in case the funds are lost, the assets of the 
trust company are not available to the losers unless it can be shown 
that the company failed to use due care and diligence in managing 
the funds. A claim against an insurance company, on the other hand, 
is a direct claim on all of its resources. 
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Interest and Probabilities 


Interest. — Wlieii a company issues insurance policies on a large 
number of lives, it may be sure that the latter will not all fail imme- 
diately. (while it cannot forecast the time of death of any individual 

[ life, it can tell, with some degree of certainty, the approximate num- 
ber of the group that will fail in each successive year until all may 
be expected to have died.^ From this it follows that the company 
may estimate about how many premiums it will receive from the 
surj^vors of the group each year, and consequently, about how many 
Jjlfremiums may be expected before the claims arise. Money paid in 
as premiums by the group of individuals, therefore, need not all be 
h^ -as ready cash to pay claims, but may be invested, some in securi- 
that may be quickly liquidated, and some in assets that mature 
at some future time, which need not be so readily convertible into 
cash. Now, since the company invests the money paid in as premiums 
and earns interest thereon, it is only fair that it should estimate the 
interest which it expects to earn, and discount the funds collected 
from the policyholder by quoting him a lower premium rate than 
would otherwise be necessary. This is exactly what the companies 
do; hence, it is necessary to understand a few of the elementary 
operations in determining compound interest and discount, before 
attempting the calculation of insurance premiums. Likewise, when 
an insurance company receives a sum of money from an individual 
who has just purchased an annuity, it may immediately invest the 
same at the prevailing rates of interest. Knowing this, the company 
is able to quote lower rates on annuities than would be necessary if 
it were compelled to forego investments and keep the ready cash on 
hand. The calculation of premiums for annuities, then, also neces- 
sitates a knowledge of interest and discount calculations. 

The company, in estimating the rate of interest which it expects 
to earn, must be conservative, for its contracts may remain in force 
for many years, during which the interest rate that can be safely 
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earned on investments may fluctuate between wide margins. Three 
and 3^ per cent for participating premiums, 4% or 4^ for non- 
participating, are the prevailing rates assumed by American com- 
panies; we shall use, for illustrative purposes, 3 per cent. 

There are four compound interest tables with which the person 
who wishes to understand this subject must be familiar. They show 
(1) the sum or amount to which a principal sum of one invested for 
a number of years or other units of time will increase at a specifled 
rate of interest per unit, (2) the present value which, at a specified 
rate of interest, will accumulate to a unit at the end of a given num- 
ber of years (the reciprocal of 1), (3) the accumulated value of an 
annual payment of one unit, made at the end of each year for a 
specified period, and (4) the present value of the same series of 
annual payments. In this volume, compound interest and compound, 
or 'Hrue,’’ discount primarily are considered, because the companies 
reinvest the money which comes in to them as interest earnings, and 
thus earn interest upon interest. 

I. Accumulations , — Taking up the first of these, if $1 is invested 
at 3 per cent for one year, the amount of both principal and interest 
at the end of the year will be, 1 X 1*03, or $1.03. If the $1.03 is 
now invested for another year, the amount of both principal and 
interest at the end of the second year will be, (1.03)^ == 1.0609. If 
the $1.0609 is again invested for another year at 3 per cent, the 
amount will be, 1.0609 X 1*03 = 1.092727, which is the cube of 1.03. 
It is thus observed that the amount of 1 at the end of one year with 
interest at 3 per cent is 1.03, at the end of two years if the same 
rate is compounded annually (1.03) ^ and at the end of three years, 
it is (1.03)^, and so on. Thus a table showing the values of 1.03 to 
the first, second, third, fourth, etc., power, will show the amount of 
$1 at the end of one, two, three, four, etc., years, if interest is at 
3 per cent. Also, the amount of any principal sum invested for any 
number of years, or other units of time at 3 per cent compounded 
annually could be found by multiplying that principal by 1.03 raised 
to the power equal to the number of years. If S represents the 
amount, or sum, at the end of the period, i the rate of interest, F the 
principal invested, and i% the number of years, the general formula 
becomes, = P (1 + 

In the Appendix will be found the amount of 1 at the end of 
each unit of time for one hundred units at several different rates 
of interest. If it is desired to find the amount of, say, $75 at the 
end of eleven years, with interest at 3 per cent compounded annually, 
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multiply the figure opposite the eleventh year, or 1.38423387 by 75, 
to get $103.82, the amount to the nearest cent. 

II. Present Yalues . — The second table, showing the present value 
of a sum due at a designated time in the future, may be formed by 
reversing the process of constructing the first one. In the first, the 
principal was multiplied by one plus the rate of interest raised to 
the power equal to the number of time units in the period, to find 
the amount at the end of it. Given the amount at the end of the 
period, the principal may be found by dividing the amount by one 
plus the rate raised to the same power. Again using 8 per cent, the 
amount of $1 at the end of one year was found to be 1 X 1-03 = $1.03. 
Given the amount, $1.03, to find the principal, the operation is 

I. 03 1.03 == $1. If the amount due 2 years hence is $1.0609, the 

present value of this amount with interest at 3 per cent compounded 
annually is 1.0609 -4- (1.03)^ •= 1.0609 — 1.0609 = $1. Now suppose 
$1 is to be received one year hence. To find how much the $1 is 
worth at the present moment, l-f- 1.03 = $0.97087379. If $1 is to 
be paid 2 years hence, its value at the present moment is 1 -f- (1.03)^ 
'= 1 1.0609 = $0.94259591, because $0.94259591 put at interest for 

2 years at 3 per cent compounded annually amounts to 
0.94259591 X (1-03)^ '= $1. Continuing to divide 1 by (1.03) ^ 
(1.03)^, etc., for, say, 100 operations and tabulating the results. Table 

II, in the Appendix may be reproduced; that is, if the values of 

1.03 (1.03) ^ (1.03) ^ etc., are given in Table I, Table II may be 
derived from Table I by dividing unity by each of the figures in 
Table I. It is customary to use the symbol to represent 

these values. Thus at 3 per cent, v = 1-5-1.03 = 0.97087379, 
^2 = 1-^ (L03)^==. 094259591, and (1.03)^ 

Now, 1 -4- 1.03 = 1 X .97087379 ; 

1 4 - (1.03) ^ '= 1 X .94259591 ; 
and, 1 4- (1.03)^^" = 1 X .05203284. 

If any sum is divided by 1.03, the result will be the same as if it 
were multiplied by .97087379, which is the value of v it i= .03. So 
any sum divided by (1 -f-^)^ equals the same sum multiplied by 
which is .94259591, according to Table II, if i is .03. To find the 
present value of any sum due at the end of any number of years, 
multiply the sum by the ascertained value of v'^. Since Table II 
shows the values of v, v^, etc., for 100 units of time, at various 
rates of interest, it may be used to find the present value of any 
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sum due witliiu 100 units, at the interest rates indicated at the heads 
of the columns. Thus suppose $1000 will fall due 20 years from 
date. What is it worth to-day if interest be taken at 3 per cent com- 
pounded annually? Prom Table II, the present value of 1 due 20 
years hence is 0.55367575. The present value of $1000 would, there- 
fore, be 0.55367575 X 1000 = $553.67575. To check the result, find 
the amount of $553.67575 invested for 20 years at 3 per cent, com- 
pounded annually. It is, of course, 553.67575 X 1.80611123 = $1000. 

III. The Amount of Annual Payments , — ^Regarding the third 
table, the amount of a number of annual payments at the end of 
any given period may be found by changing slightly the method of 
procedure followed in the first. Assuming that the payments are 
made at the beginning of the year, to make them correspond to annual 
insurance premiums which are paid annually in advance, at 3 per 
cent, the amount of $1 at the end of one year will be 1 X 1*03, or 
$1.03. 

At the beginning of the second year, however, another payment 
of $1 will be made, which may be invested, so that a total of $2.03 
will be at work earning interest during this year. The amount at 
the end of the second year would thus be 2.03 X 1-03, or $2 0909. 
At the beginning of the third year, another payment of $1 will be 
made, so that $3.0909 is at work during this year, and at the end of 
this year the amount would be 3.0909 X 1-03, or $3.183627, and so 
on indefinitely. It is possible to construct a table showing the sum 
to which $1 per annum, paid at the beginning of each year, will 
increase at compound interest, in any number of years sufficiently 
great for all ordinary requirements. 

The process of forming such a table from a table showing the 
amount of 1 principal, is merely one of addition. From Table I 
which was previously explained, take the following figures in the 
3 per cent column : 


1.0300000, amount of 
1.0609000, amount of 
1.0927270, amount of 
1.1255088, amount of 
1.1592741, amount of 


1 at end of 1 year. 
1 at end of 2 years. 
1 at end of 3 years, 
1 at end of 4 years. 
1 at end of 5 years. 


The first figure is the same as the first figure in the table showing 
the amount of 1 per annum. Now add the first two numbers above, 
and the result is 2.0909, the second figure in Table III. Then add 
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tlie^tMrd figure, 1.092727, above, to the 2.0909, and the result is 
3.183627. To this, add the fourth number, or 1.1255088, and the 
result is 4.3091358. Table III is thus easily constructed from Table I. 

It is important to note that this table can, with certain modifica- 
tions, be used to find the amount of annual payments made at ihe end 
of each year. Thus if an agreement to pay $1 one year hence, instead 
of at once, $1 two years hence, etc., for a period of years, is made, 
clearly the person receiving the payments cannot begin earning in- 
terest on them until one year has elapsed. Then he may set the first 
$1 at work earning interest, and at the end of the second year it will 
amount to $1.03, if interest is at 3 per cent. At the end of the second 
year, however, another $1 is received, so that $2.03 may be put at 
interest during the third year. So, 1 per annum payable at the end 
of each contract-year, would amount to only 2.03 at the end of the 
second year, instead of $2.0909, the amount as shown in this table. 
This table, therefore, may be used to find the amount of payments 
made at the end of each year by taking the amount at the end of a 
period one year shorter, and adding one payment to it. Thus suppose 
it were desired to find the amount of $25 per annum, payable at the 
end of each year, for 40 years, at 2% per cent. Since the first pay- 
ment is not made until one year hence, interest can be earned for 
39 years only., Prom Table III, the amount of 1 per annum in 
advance at 2% per cent for 39 years, is 66.40255354. There are to 
be 40 payments, however, the last of which is made at the end of the 
period. This last payment of 1, added to 66.40255354, yields 
67,40255354, the amount of 1 per annum payable at the end of each 
year over the period at 2^ per cent. Therefore, 25 X 67.40255354 
= $1685.06, the amount of $25 per annum payable at the end of 
each year of the 40-year period, 

IV. The Present Value of Annual Payments , — The fourth table, 
by which the present value of annual payments may be found, remains 
to be considered. It is often referred to as the method for finding 
the present value of an annuity certain. Using 3 per cent for illus- 
trative purposes as before and assuming that annual payments of $1 
per annum at the end of each year are to be made, the present value 
of the payments may be easily derived from Table II. For example, 
what is the present value of an annuity certain of $1 per annum for 
3 years? The present value of the first $1 due one year hence is 
l-f-1.03, or $0.97087379, as shown in Table II. The present value 
of the second payment of $1 due 2 years hence is 1-f- (1.03) ^ or 
$0,94259591. And the third payment is worth 1-^(1.03)®, or 
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$0,91514166, at the present time. The present value of all three pay- 
ments is, of course, the sum of the present values of each taken 
separately, or $2.82861136. To construct Table IV, therefore, take 
the first figure in Table II as the first one in Table IV, add the first 
two figures in Table II for the second in Table IV, and so on. 

Table IV may be used to find the present value of an annuity 
certain, of any amount, by multiplying the present value of an 
annuity of 1 by the annual payment. Thus, referring to Table IV, 
the present value of an annuity certain of $1000 for 30 years at 
3 per cent, is 19.60044135 X 1000 = $19600.44135. 

Tables have been constructed showing the annuity certain whose 
present value is 1, so that the annuity certain which a given sum 
will purchase may be readily determined. With but little trouble, 
however. Table IV may be used for this purpose. For example, 
suppose we have $10,000 in cash and wish to pay 20 annual install- 
ments with it, the first installment being due one year hence. If we 
allow interest at 3 per cent compounded annually on the money 
remaining in our possession, what should be the amount of each 
installment? From Table IV, the present value of $1 per annum 
for 20 years is $14.87747486. In other words, if we had $14,877 we 
could afford to pay 20 annual installments of $1 each. We have, 
however, $10,000. Therefore, each installment should be as much 
greater than $1 as 10,000 is greater than 14.87747486. Stated in the 
form of a proportion, 10,000 : 14.87747486 ::x : 1. Dividing 10,000 
by 14.87747486, the annual payment is found to be $672.1571. Hence, 
the rule is, divide the sum on hand by the present value of 1 per 
annum for the period over which the installments are to be paid, 
and at the stated rate of compound interest. 

If the payments are to be made annually in advance, that is, if 
the first payment is due at once instead of at the end of one year, 
their present value may be found by varying slightly this use of 
Table IV. Suppose the problem is to find the present value of 20 
annual payments of $1 each in advance (sometimes called an annuity- 
certain due as distinguished from an immediate annuity certain). 
Obviously the first payment of $1 at once is worth $1.^ Then there 
will be 19 more payments, the first of which is due one year hence. 
The present value of $1 per annum for 19 years, plus the $1 paid 
at once, is the present value of the 20 payments. 

Observations . — few observations concerning the uses of interest 
tables may be of value. They may be used to find the amount of 
any sum put at interest for a given period, the amount of periodical 
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payments, the present value of a sum due in the future, and the 
present value of periodical payments. Furthermore, the rate of in- 
terest on a sum which has been accumulated by periodic payments 
over a number of years may be estimated from them accurately 
enough for ordinary purposes. For instance, suppose a man learns 
that the investment of $19.09 per annum, over a period of 20 years, 
now amounts to $672.42. Dividing 672.42 by 19.09, he finds that for 
each $1 per annum invested, he now has approximately $35.20. What 
rate of interest did he receive on his investment ? Turning to Table 
III, and looking down the first column to the end of 20 years, then 
out to the right, 34.719 is found in the 5 per cent column to be nearest 
to the $35.20. His rate of interest has been approximately 5% per 
cent, compounded annually. The present value of a $1000 bond due 
20 years hence may also be determined according to any assumed 
interest basis. Thus suppose the bond pays 5 per cent, or $50 per 
annum, and is quoted to yield 3 per cent, what is the quoted price? 
The corporation issuing the bond promises to pay $50 one year hence, 
another $50 two years hence, another three years hence, etc., the 
present values of which at 3 per cent may be found from Table IV, 
and added to the present value of the $1000 face due 20 years hence, 
also discounted at 3 per cent (see Table II), to obtain the quoted 
price. If this operation were continued for many bonds at different 
yields and rates of interest, and different maturity dates, a table of 
bond values could be formed. Ordinarily, bond table values are 
simply the present values of the principal and interest promised by 
the issuing corporation, at assumed rates of discount. Furthermore, 
the rate of interest on accumulations may be determined by the use 
of Tables I, or II. Thus suppose a person is told that he may deposit 
$553.68 in a savings bank, and that at the end of 20 years the sum 
will have amounted to $1000. What rate of compound interest does 
the bank expect to pay? Dividing the deposit by the 1000, the result 
is 0.55368. Prom Table II, this figure is found opposite the twentieth 
year in the 3 per cent column, indicating the rate to be 3 per cent 
compounded annually. The method, then, is to divide the principal 
invested by the amount to which it will increase in a given period, 
and find the figure in Table II nearest to the result, and opposite 
the year corresponding to the number of years in the period. If in 
this operation Table I is preferred, divide 1000, the accumulation, 
by 553.67575, the deposit, and the result, or 1.8061, is found opposite 
the twentieth year in the 3 per cent column of Table I, indicating 
3 per cent, as before. 
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Clearly, also, the interest tables described above may be used, to 
find the approximate period of time required for a given sum, or a 
stipulated annual payment, to increase to some other amount at a 
certain rate of interest. In the same manner the length of time 
required for money to double itself at a stated rate of interest com- 
pounded annually, may be determined. How long, for example, will 
it take for $1 to double itself at 3 per cent ? From Table I, 1 amounts 
to 2 in a little over 23 years. For those who prefer it, the development 
o*f the various algebraic expressions is herewith given; 


>s = p(i + ir (1) 

^ = ® 

(1 + ^)” = | (3) 


1 



1 



From (3), n log (1 + t) = log S — log P. 


If 


But, 


■n = log S -log P 

log (1 + i) 

log n = log [log - log P] - log [log (1 + f)]. . 

P = 1, and /S = 2, from (7); 

« = log 2 - log 1 

log (1 + 2 ) 

logs 2 = .30103 X 2.3026 = .69315, 
log, 1 = 0, 


Therefore, 


log, (1 + f) = f - I + ^ 


n 


.69315/ i f2\ 

i V 2 12/ 


(5) 

( 6 ) 

(7) 

( 8 ) 

(9) 


.69315 


+ .35, approximately. 


( 10 ) 
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And if 


.03, 


.69315 

.03 


+ .35 = 23.455 years, 


as was discovered approximately from the table. 

The rough rule commonly used to find the number of years in which 
money doubles itself is, divide .69 by the rate per cent of interest. 

These tables should not be confused with simple interest tables. 
A few expressions of simple interest values are as follows: 


The discount, 


S = P(1 + m). 


P 


S 

1 + ni^ 


S-P 
nP ^ 


n 


S-P 
iP ^ 


V 


1 


d — 1 —V 


1+i 

i 


1 +^* 


These values of v and d apply to both simple and compound interest 
for one unit of time. 

The tables may sometimes be used to advantage when payments 
are made at intervals less than one year and interest is compounded 
more often than annually. Thus suppose a man invests $1000 at 5 per 
cent, payable semi-annually for 20 years, and also reinvests each of 
the semi-annual interest payments of $25 on the same basis. What 
sum will he have accumulated at the end of the 20-year period? At 
the end of the first six months, his accumulated sum of both principal 
and interest will be $1025, found by multiplying 1000 by 1.025, since 
.025 is one-half the annual rate of .05. At the end of one year, his 
accumulation will be 1025 X 1.025, or 1000 X ( 1.025 or $1050.625. 
This figure may also be found by consulting the 2% per cent column 
of Table I. By multiplying the figure in that column opposite the 
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second year, or 1.050625, by 1000, the same result will be obtained. 
Extending this reasoning and taking 2.68506384, the figure opposite 
the fortieth unit of time in the 21/2 per cent column and multiplying 
by 1000, the answer to the problem, or $2685.06, at once appears. 
Again, suppose a company pays $25 every six months for 20 years, 
and that the person receiving the payments immediately invests them 
at 5 per cent compounded semi-annually. What sum will he have 
accumulated from the payments of $25 alone at the end of 20 years ? 
•Erom Table III, $1 per annum at 2^ per cent, payable at the end 
of each unit of time, amounts to $67.40255354 at the end of 40 units. 
67.40255354 X 25= $1685.06 the amount of $25 every six months 
for 20 years at 5 per cent per annum, compounded semi-annually. 
Furthermore, suppose a $100, 5 per cent bond, with interest payable 
semi-annually and having 20 years to run to maturity, is quoted to 
yield 4 per cent, what is the quoted price ? The present value of $100 
due 40 units of time hence at 2 per cent is $45.289042, from Table II. 
And the present value of $2.50 every six months for 20 years is 
27,35547924 X 2.50, or $68.3886981, from Table IV, the 2 per cent 
column at the end of 40 years. The price quoted to yield 4 per cent, 
therefore, is the sum of these two values, or $113.677740. 

It will be noticed that in Tables I and III, the higher the rate 
of interest, the greater will be the amount to which a certain prin- 
cipal, or annual payment, will accumulate over a given period of time. 
Also, in Tables II and IV, it will be observed that the higher the rate 
of interest, the lower will be the present value of a sum due at a 
stated future time, or of stipulated annual payments over a period 
of time. Furthermore, if interest is payable semi-annually or 
quarterly, the return on an investment of a given principal is slightly 
greater than if interest at the same annual rate were only payable 
at the end of each year. This leads to a discussion of the ‘‘effective’’ 
rate of interest. 

Nominal and Effective Bates of Interest . — ^If the interest rate is 
5 per cent per annum, but is payable semi-annually, the interest pay- 
ment received at the end of the first six months may be immediately 
reinvested and made to bear further interest during the remaining 
six months of the year, whereas if the interest is paid only at the 
end of the year, no interest payment can be reinvested until the 
beginning of the second year. Thus if $100 is invested for one year 
at 5 per cent payable semi-annually, at the end of six months $2.50 
interest will be received. This $2.50 may be immediately reinvested, 
and at 5 per cent, compounded semi-annually, it will earn $0.0625 
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hj the end of the year. At the end of the year another regular semi- 
annual payment is due, so that the total interest earned on the $100 
during the year, compounded at 5 per cent semi-annually is: 

$2.50, earned on the $100 during the first six months, 

0.0625, earned on this $2.50 during the second six months, 

2.50, earned on the $100 during the second six months. 


or 5.0625, total amount of interest earned. 


It is obvious, therefore, that while the nominal rate, that is, the rate 
named in the note, bond, or other document, is only 5 per cent, the rate 
actually earned because of the semi-annual feature is 5.0625 per cent. 
The rate actually earned, in this case 5.0625 per cent, is commonly 
spoken of as the effective rate of interest. Using j to represent the nomi- 
nal rate, and i the effective rate, if interest is payable m times a year, 


the amount of 1 at the end of the year may be expressed as • 

Deducting 1, the principal, the expression for the effective rate of inter- 


est becomes, i = 



Or deducting 1 from the second 


figure in the 2j per cent column of Table I, if 5 per cent is the nominal 
rate, the effective rate on a semi-annual basis is .050625, or 5.0625 per 
cent. On a quarterly basis, the effective rate would be, 5.094534 per 
cent (found by deducting 1 from fourth figure in IJ per cent column of 
Table I). A few of the values are herewith set down: 


CORRESPONDING EFFECTIVE RATES WHEN INTEREST IS PAID 


Nominal Rates, 
Per Cent 

Annually, 

Per Cent 

Semi-annually, 
Per Cent 

Quarterly, 

Per Cent 

2 5 

2 5 

2 515625 

2 623523 

3 0 

3 0 

3 022600 

3 033868 

3 5 

3 5 

3 530625 

3 546206 

4 0 

4 0 

4.040000 

4,060401 

5 0 

5 0 

5 062500 

5.094534 

6 0 

6 0 

6 090000 

6 136355 

7 0 

7.0 

7 122500 

7 185903 

8 0 

8.0 

8 160000 

8.243216 


✓ Probabilities in Life Insurance. — If it is possible for an event to 
happen in a ways and to fail to happen in b ways, all being equally 
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likely, the probability that it will happen in any one trial is, p = 

and that it will not happen, q = For example, suppose a coin 

be allowed to fall upon a table. The fraction representing the prob- 
ability that it will come to rest heads up is and that it will rest tails 
up is also The sum of these two fractions equals 1, or p -f g = 1. 
From this it appears that imity minus the probability that the event 
will happen expresses the probability that it will fail to happen; that 
is, g = 1 — p. Also, of course, p = 1 — g. 

When we cannot determine a 'priori h ow many ways an event can 
happen, we may experiment by taking a number of samples, or a large 
number of trials or observations, to determine the number of times the 
event happens, and fails to happen, in the number of trials. Then we 
may apply a well-known theorem to determine the probability that the 
event will happen in any one trial; namely, if a given event happens r 
times in n trials, n being a very large number, the probability that the 

event will happen in any one trial is, p = -. The probability that this 


7 % — 7 * 

event will fail to happen in any one trial is, g = . Thus, assume 

Ti 

for the moment that from observations we have determined that out of 
85,441 persons aged 30, 720, on the average, die within one year. The 

720 

ratio of deaths to the total number is or from the above theorem, 

85441^ ^ 


the probability that a person now aged 30 will die within one year is 


720 

85441* 


The ratio of survivals to the total number 


. 84721 
85441' 


The sum 


of these two fractions is unity, and unity minus one of them equals the 
other one. Allowing p® to represent the probability that a person now 
aged X will survive one year, and qx the probability that a person now 
aged X will die within one year. 


^ Px + qx = P;, = 1 — qxy and g^, = 1 — p^:. y 

Events are said to be independent when the happening of one of 
them is in no way influenced by the happening, or by the failure, of 
any of the others. The probability that two or more independent 
events will happen simultaneously or in sequence is the product of 
the probabilities of the single events. For instance, suppose two 
coins, a dime and a nickel, are pitched simultaneously. What fraction 
expresses the probability that both will come to rest heads up ? Any 
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one four joint events may be the result of this experiment. Both 
- coins may rest heads up ; both, tails up ; dime, head up, and nickel, 
tail; or the reverse may take place. Using H for heads up, and T 
for tails up, the joint events may conveniently be set down as follows : 


Dime 

Nickel 


H 

H 

(1) 

H 

T 

(2) 

T 

T 

(3) 

T 

H 

(4) 


Now since each one of these four events is as likely to happen 
as any other one, it appears that ^ represents the probability that 
both coins will rest heads up. Also, i/4 represents the probability 
that any one of the other events will result. The fraction, i/4, how- 
ever, can be arrived at in a manner much simpler than that of setting 
down all possible results and counting the number of conditions that 
satisfy the requirements. For instance, the probability that the dime 
will rest heads up is represented by The same is true of the 
nickel. Now if ^ be multiplied by %, the result will be the 
probability that both will come to rest heads up, as before. 

^Iso, the probability that some one or other of a set of mutually 
exclusive events will happen, is the sum of the probabilities of the single 
events. From the illustration of the two coins, \ represents the prob- 
ability of one of the joint events happening; | + i, or is the prob- 
ability that either one of two of the joint events will happen. Likewise, 
the probability that one of a specified three of the four events will occur 
is I; and f, or 1, is the probability that one of the four events wiU occur. 

If ^ represents the probability that both coins in the above illus- 
tration will rest tails up, what fraction expresses the probability that 
there will be a head (one or more) up? The answer, of course, is 
1 ~ ^ since ^ represents the probability that there will be 

no head up, 1 — • ^ must represent the probability that there will be 
at least one, since the sum of all the probabilities equals unity, as 
before. To check the accuracy of this conclusion, observe the number 
of instancfes in which one or more heads appear in the illustration. 


Returning to life contingencies, suppose 


718 

89032 


represents the prob- 


ability that a man aged 25 will die within one year, and that 


720 

85441 


is the 


probability that a man aged 30 will die in the same period. One of 
four events may happen to this pair within the year. They may both 
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die, both survive, the younger die and the older survive, or the reverse 
may take place. Arranging them in the same manner as the coins: 

A (Aged 25). B (Aged 30). 

718 720 


89032 ^ 85441 


= prob. both will die. 


718 


84721 

X or^ — ~ = prob. younger will die, older survive. 


89032 85441 

88314 _ 720 


X 


89032 85441 


= prob. older will die, younger survive. 


88314 ^ 84721 u u -n 
89032 8^1 = ^ 


Further: 

1 _ /_Z 18 _ V 

\89032 85441/ 


prob. at least one will survive. 


prob. at least one will die. 


/ 718 ,, 84721\ /88314 ,, 720 \ 

V89032 ^ 85441/ V89032 ^ 85441/ 


prob. one or the other but not 
both will die. 

Other probabilities might be shown, but enough have been given for 
illustrative purposes. 

To avoid more formal discussions, and at the same time to illustrate 
a very practical principle, let us return to the illustration concerning 
the pitching of a single coin. The greatest uncertainty exists as to 
whether a coin which is freely pitched will come to rest heads up or 
tails up. In view of the fact that the chances in this case are even, 
however, it may be reasoned that if a coin were pitched repeatedly, it 
would tend to come to rest heads up in approximately 50 per cent of the 
trials. In actual experience, this is the case, the tendency often making 
itself evident in so few as 50 or 100 trials. If the number of trials be 
increased, the discrepancy between an equal number of heads and tails 
will, of course, become greater and greater, but the ratio of the number 
of heads to the total trials will approach 50 per cent more closely. 

720 

Likewise, the statement that represents the probability that an 

individual aged 30 will die within one year, would be of little practical 
value to the business man if it were applied to one individual only. 
Used as a ratio to determine the number of deaths expected in a large 
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group, however, it, together with other and similar ratios, becomes of 
. the utmost importance. For instance, a life insurance company may 
safely insure 28,480 persons aged 30, acceptable for life insurance, 
for one year, on the presumption that not more than 240 of them will 
die within the year. In other words, it may reasonably expect that the 
ratio of actual deaths to the insured group will correspond closely 

720 

enough for practical purposes to ^he ratio in another large 

group, and which expresses the probability that a single member of the 
group will die within one year. It is well known that if enough trials 
are made or enough risks are taken, the actual experience expressed 
as a ratio will tend to coincide with the ratio indicating the probable 
experience. 

The Valuation of Risks. — ^Assuming the number of risks to be 
such that actual experience will coincide closely enough with the prob- 
able for practical purposes, probabilities which have been accurately 
determined may be used to ascertain the values of various hazards. 
For instance, suppose that an individual is at such an age that the prob- 
ability of death within one year is If a life insurance company 
agrees to pay $1000 if this life fails within one year, the value of the 
risk is ^ X 1000, or $10. Neglecting interest, expenses, and profits, 

then, $10 should be the premium charged by the company for assuming 
the individuaks risk for one year. If the company writes, say, 100,000 
of such contracts, it will have enough to assure the coincidence of actual 
to probable experience, and, therefore, may expect to pay 1000 claims 
of $1000 each, or a total of $1,000,000. If it collects $10 from each one 
of the 100,000 persons as a premium, it will just have $1,000,000 with 
which to pay the claims. 

It is thus seen that the theory of probabilities may be used to 
find the value of life contingencies. If, however, events insured 
against are likely to be postponed for a considerable length of time 
in the future, interest must be taken into account when their present 
value is to be ascertained. If the insurance company in the above 
example were to collect the $1,000,000 premiums in advance, and if 
it were not to pay any of the claims until the end of the year, it 
would gain $30,000 in interest even if it only realized 3 per cent. 
If the company is to operate without profit as was provided in the 
original assumption, $10 is too high a premium to ask of each person 
insured. The present value of $10 discounted for one year at 3 per 
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cent, or 10-4-1.03, or $9.71 (from Table II) is the proper premium, 
for this sum increased at 3 per cent for one year will amount to the 
required $10,* that is, the company may collect $971,000 from the 
group of 100,000 persons at the beginning of the year, invest this 
sum at 3 per cent, and have $1,000,130, or a little more than enough 
to pay the claims at the end of the year. 

Attention may now be given to the compilation and tabulation 
of data to which the laws of probability may be applied in deter- 
mining the value of life contingencies. 
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720 

We have seen that the ratio, may be safely used to determine 

the probable number of deaths that will occur within one year in a group 
different in number from 85,441, but containing the characteristics of 
the group of 85,441. For observation of the death rate for insurance 
purposes, therefore, that group of lives should be selected which is most 
likely to contain all the characteristics of the group to which the results 
of the observation are to be applied. Thus, when mortality statistics 
are collected and tabulated to serve as the basis for determining the 
probable future death rate for life insurance purposes, they should be 
scrutinized searchingly for the sake of avoiding inaccuracies and of 
determining whether there is a sufficient resemblance between the lives 
from the records of which the original data were compiled, and those 
which the company expects to insure in the future. Records of past 
mortality amongst insured lives, therefore, are the most satisfactory 
source of data from which to compile such statistics. 

Final tabulations of mortality statistics, for convenience in deter- 
mining death rates, are called mortality tables. The most satisfactory 
sources from which to take data for the construction of such tables 
are, as noted above, the records of life insurance companies, though 
general population statistics have furnished a number of well-known 
tables. Recourse must be had to these when the experience of com- 
panies is so limited that insufficient data are available from their 
records. General population statistics were necessarily the basis of 
the first mortality tables.^ There are several objections to such sta- 
tistics as sources of data, though some tables based upon them are 
quite safe for insurance purposes, and the trend of mortality rates 

t in the general population is a matter of great interest to actuaries. 
The objections are, — ^that, in many communities, registers of births 
and deaths lack thoroughness and accuracy; that, adjustments must 

1 See tlie author History of Life Insurance,’^ pp. 17 et seq., for a discus- 
sion of early mortality tables. 
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be made when the number of births exceeds the number of deaths 
during the period under observation; that, immigration and emigra- 
tion must be properly noted and appraised; and that, special influ- 
ences, such as medical or other selection, which might affect the 
mortality of insured lives must be estimated. In other words, if 
observations are taken from general population records, the group of 
lives observed would not be similar to that which the company expects 
to write. 

The essence of a mortality table consists in two columns of figures, 
one showing the number dying each year, and the other showing the 
number who survive, so that the rate of mortality is apparent. For 
convenience , a certain number of persons, such as 100,000, at an ago 
low enough for all practical insurance purposes, is assumed as a 
starting point and called the radix. The number who die within 
one year, on the average, out of this group, and at that age, are set 
down opposite the number living at the beginning of the year. The 
deaths during the year are then deducted from the number starting 
that year, and the result is set down under the original number as 
the number living at the beginning of the second year. This process 
is repeated year after year until all are dead. The arrangement of 
the figures is shown in the Appendix where the American Experience 
table, which is now in general use in this country, is given,^ The 
convenience of this arrangement becomes apparent when the table 
is used to any extent in determining the values of contingencies, as 
is brought out later. 

While this method of arranging the table shows a hypothetical 
group of individuals entering a certain age and traces the history of 
this group year by year until all have died, it must not be assumed that 
a table is ordinarily constructed by observing 100,000 individuals aged 
10 until all have died. A table can be constructed by observing previ- 
ous rates of mortality. For example, suppose it is learned by an exami- 
nation of the records of a number of life companies that, within the past 
few years, 6000 persons were insured at age 10 who did not lapse or 
surrender their policies within one year. For an investigation of this 
kind, years of xmusually favorable or unfavorable mortality, might 
weU be avoided. Now since insurance companies in this country require 
applicants to state their ages to nearest birthday, some of these persons 
were nearly six months younger than age 10 at date of insuring, some 
were nearly six months older, others at shorter periods of time under or 
over that age, and a few at the exact age of 10. The average age of 

2 See Appendix B. 
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entry into the group, nevertheless, will be sufficiently close to the exact 
age 'of 10 for practical uses. Of those in this group who die within one 
year following age 10, however, some will be only a little more than 9J, 
while others will be nearly 11| years old at death, so that the average 
age at death will be 10| years, the same as would be the case if ages of 
death were taken as of last birthday. Suppose further that at the end 
of one year, following age 10, 42 of these persons are found to have died. 

42 

It may be concluded that oL reduced to decimal, .007, represents 

the probability that a person aged 10 will die within one year. 

Suppose it is learned, on referring to the records, that 60 persons in 

a group of 7500 aged 11, died within a year; or .008, would then 

represent the probability that a person aged 11 will die within one year. 
At age 12, suppose the probability of death in one year to be .009. 
The results of this operation, repeated until the yearly probabilities of 
dying have been determined for each age up to the age of the oldest 
life on the books of the companies, may be used to construct a table 
with any desired number as a radix. Difficulties may be encountered 
at the lower and higher ages because too few persons may be found 
there to permit generalization as to what might be expected in a larger 
group. Estimates may then be made and the results compared with 
general population statistics. 

Having prepared the death rates, we may now proceed to the con- 
struction of the table as follows: 

Assume 100,000, or any other hypothetical figure, as the radix at 
age 10. If 42 deaths occur within one year in a group of 6000, how 
many deaths might be expected if the number under observation were 
100,000? The ratio of deaths to the total number may safely be con- 

42 X 

sidered as the same in both groups. Hence, = ^qq qqq i 

X - 700 deaths. If .007 represents the probability of death at age 10, 
how many deaths may be expected out of 100,000 lives? From the 
application of simple arithmetic, 100,000 X .007 = 700, the number 
of deaths, as before. The number of deaths is then subtracted from the 
number assumed in the beginning, to find the nmnber assumed to be 
living at the beginning of the second year. 100,000 — 700 = 99,300 
are assumed to be left ahve at age 11 of 100,000 living at age 10. At 
age 11 the probability of death foimd above is .008. 99,300 X .008 = 
794, the number dying at age 11, of the 99,300 assumed to have started 
that year. Sunilarly, 99,300 — 794 = 98,506, the number assumed to 
be living at age 12. At that age, 98,506 X 009 = 887, the number of 
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deaths. It should be noted that the expression dying at age 10^^ is 
used here to mean dying between ages 10 and 11. For convenient use, 
the results may then be tabulated as follows: 


Age 

Assumed Number 
Living 

Number of Deaths 
Dunng the Year 

10 

100,000 

700 

11 

99,300 

794 

12 

98,506 

887 

13 

97,619 

etc. 

etc 

etc 



While the above serves well enough for illustrative purposes, in 
an actual attempt at construction the resulting table would probably 
show much more irregular results. If sufficient data were available 
in the original investigation, this would probably not be the result; 
the more complete the data the smoother will be the resulting table. 
If the table, however, should be too rough for practical use, various 
statistical methods are available for smoothing it so that regular 
probabilities of death will be shown over the span of life. The process 
of smoothing the rough table is known as graduation. 

Central Death Rates. — The symbol is used to represent the 
probability that a life now aged x will die within one year following 

720 

age X, For instance, if x is 30, j = according to the American 


Experience table; lx is the symbol used to represent the number living 
at age Xj dx is the number dying between ages x and + 1, and p® is the 
probability of surviving one year, which in the above illustration would 
84721 

be gggj* + i represents the number who attain age a; + 1, or age 
31 in this illustration. For convenience, then, these symbols will be 
used instead of writing down the figures each time. Then p* = 



'X ^x + 1 

h 


These expressions correctly represent the 


probabilities of death and survival within one year when lx represents 
a group starting at exact age x. It was pointed out above that when 
ages are given to nearest birthday, h accurately represents a group 
starting the year x. When ages are given as at the last birthday, 
however, a group giving their ages as x, would in fact be one-half year 
older, on the average, than if the ages were given to nearest birthday. 
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because some are nearly x + 1 years old, others are just past age x, the 
actual average age being x + ^ years. In many census reports, includ- 
ing the United States census, with the exception of that of 1890, ages 
were taken as at last birthdays. Such statistics, therefore, when used 
to measure life contingencies, show the death rates based on the number 
living at the middle, rather than at the beginning of the year. 

Likewise, in determining the number of deaths at age x it has been 
customary to take ages as of last birthday, so that dx from the census 
returns represents the number dying at exact age a; + |, on the average," 
just as it does when the statistics are taken from the records of insured 
lives. The fraction formed by taking as a numerator the number 
dying at exact age re -h |, on the average, and as a denominator, the 
number living at age x -f | is said to represent the mean or central 
death rate; that is, the average death rate throughout the year from 
age X to X + 1. The mean or central death rate is expressed by the 
symbol rrix. Therefore, if the value of rrix is determined from the census 
at all ages, the values of qx in terms of rrix must be found before the 
yearly probabilities of death can be ascertained. Assuming that the 
death rate is uniform throughout the year, this may be easily done. 
Supposing the number living at exact age 35 is 81,822, and the number 
of deaths in one year is 732, one-half of these deaths, or 366, may be 
assumed to occur during the first six months of the year, thus leaving 
81,822 — 366, or 81,456 living at age 35|. Then 


whereas 

Using the symbols, 
whereas 


732 

81456’ 

732 

81822' 




dx 

Ix+i 


To find the value of qx, in terms of m*, 

Z* 7 , dx 2lx+i + dx 

1 i” 

Whence, 

_ 2 — 

2 + m; 




2mx 
2 4 “ w,x 
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The yearly probabilities of death and the probabilities of survival may 
be found, then, from central death rates determined beforehand and 
used to construct the rough table as explained above. 

Graduation. — ^Probabilities of death that are determined from 
observations of a small number of persons may be expected to exhibit 
irregularities. In order to obtain a mortality table that will not lead 
to anomalous results, it is necessary to submit the rough table to a 
process known as graduation. The object of graduation is to remove, 
as nearly as possible, irregularities that may be accidental, without 
disturbing any characteristics that may be peculiar to the statistics 
investigated. 

Both from what seems reasonable and from most collections of 
statistics, it appears that the rate of mortality tends to fall for a 
considerable period following infancy. According to the American 
Experience table, it increases gradually above age 10, until, as old age 
is approached it begins to become greater very rapidly. 

When the results of any investigation, then, show irregularities, 
such as a very low or decreasing rate of mortality, followed by a 
sudden and disproportionate increase, an inspection of the results 
is necessary in order to determine whether there be not at wurk some 
unknown or unappraised forces affecting in a peculiar manner the 
group from which the statistics were taken. In the absence of unusual 
conditions, enough observations having been made, it will generally 
be found that the application of some method of graduation whereby 
the excesses will be made to fill up the deficiencies, will produce a 
uniform table. Graduation may be accomplished by several methods, 
the discussion of which is beyond the scope of this book. 

The Construction of a Select Table. — If the statistics from which a 
mortality table is constructed are taken from general population records, 
the resulting table is said to be a population ” table. It is, of course, 
a table showing the probabilities of death and survival among a group 
that has not submitted to a medical examination. When statistics are 
compiled from records of insured lives, and those who have been insured 
five years (or some other period) are excluded, an ultimate table 
will result. Medical and other selection in life insurance is desirable in 
that it renders less probable an overbalance of those in poor health, 
thus preventing a disproportionate number of death claims. In most 
investigations in this country the benefits of medical and other selection 
accruing to the company in the form of fewer claims per thousand insured 
have been found to disappear after approximately five years. Con- 
sequently, persons who have been before the medical examiner within 
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the, past five years have been excluded from the statistical investigation 
which precedes the construction of an ultimate table from the records 
of insured lives. This procedure was followed by Mr. Sheppard 
Homans in constructing the American Experience table. If the statis- 
tics of lives recently examined are combined with those of persons who 
have been without medical examination for many years, the result is 
called an aggregate table. If a table with, for example, six columns is 
made up showing separately for each age in the first columr* the rate of 
mortality in the year following the medical examination; in the second 
column, the rate of mortality in the second year after the examination, 
and so on to the sixth column which represents the ultimate rate of 
mortality, the result is said to be a “ select table. A select table, 
therefore, will show a low probability of death the first year, compared 
with the probability at the same attained age as shown by an ultimate 
table; a little higher one the second year; an increasingly higher one, 
each of the years until the probability reaches that shown by the ulti- 
mate table the sixth year and upwards. Suppose that in a group of 
freshly selected lives, the probability of death occurring the first year 
is found to be one-haK of the probability according to the ultimate 
table. Suppose that it is 65 per cent of the probability shown by the 
ultimate table the second year, 75 per cent the third, 85 per cent the 
fourth, 95 per cent the fifth, and 100 per cent the sixth year and there- ^ 
after. These are the percentages assumed in the provisions of the 
former New York Insurance law governing valuation by the select 
and ultimate method. Taking the American Experience table as an 
example of an ultimate table, a select table may be constructed from it 
on the basis of the above percentages. If we suppose the number 
living at age 40 to be 78,106, of a group of how many persons aged 39 
should these be the survivors if the probability of death during the 
intervening year is 95 per cent of the probability derived from the ulti- 
mate table? The probability according to the ultimate table is .009586, 
95 per cent of which is .0091067; whence the probability of survival 
by the select table is 1 — .0091067, or .990893. Now if there are 
78,106 survivors out of a group which yielded this probability of sur- 
vival, the group must have been 78,106 .990893, or 78,822. Like- 

wise, taking the probability of death at 85 per cent of the ultimate 
table, at age 38 the probability of survival may be found and divided 
into the niunber living at 39, or 78,822 -t- .992003 = 79,458, the number 
living at 38. Continuing for ages 37, 36 and 35, the results are 80,013, 
80,488, and 80,850. In a group of 80,850 persons aged 35 who have 
just passed the medical examination, 80,488 may be expected to survive 
one year; 80,013, two years; 79,458, three years; 78,822, four years; 
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78,106, five years; 77,341, six years, etc., following the ultimate table 
after the first five years. When the same operation is performed for 
each age in the ultimate table, a select table results. Such a table is given 
in the Appendix. To find the number of survivors at the end of each 
year out of a medically selected group starting at any age, which is 
designed by lixij according to this table, read to the right in the column 
headed Zj;a:]+i for the number ’surviving one year, for those surviving 
two years, etc., until the column headed is reached, then down this 
column which shows the survivors according to the ultimate table. It 
will be noted that when the symbol x is placed in brackets, it indicates 
the age of entry upon the company’s records, that is, the age when the 
group is medically examined. (See Appendix D.) 

Since a medical examination is required of persons desiring life 
insurance policies, it might be thought that premiums should be based 
on a select table. It has been customary, however, to charge premiums 
according to ultimate tables. If an ultimate table is used the benefits 
of light mortality the first few years assist in meeting the heavy 
initial expenses. Should there still be a saving after meeting these 
expenses from the various sources indicated in Chapter XII, it would, 
in a participating company, inure to the benefit of the policyholders 
generally instead of to the new policyholders alone, ^ 

AppHcation of the Theory of Probabilities to Mortality Tables. — 
The application of the theoiy of probabilities to mortality tables for 
measuring life contingencies may be shown by a few examples. From 
the American Experience table the probability that a person now aged 


35 will die within one year is 


732 ^ 
81822’ 


within two years it is 


732 + 737. 
81822 ’ 


during the second year of life hence. 


737 

81822’ 


during the tenth year, 


812 , 
81822’ 


and during the last year of life it is 


3 

81822’ 


since, according to 


the table, only 3 out of 81,822 persons living at age 35 die between 
ages 95 and 96. The probability that a person aged 35 will survive one 
. 81090 ^ 80353 ^ 74173 , ..3 

818 ^’ 818 ^’' 818 ^' mm- 

It will be noted that the probability of surviving to age 95 is the same 
as the probability of death between ages 95 and 96; since, according to 
the table, a person who survives to 95 is certain to die within one year. 
The probability that two lives aged 30 and 40, respectively, will fail 

720 765 

within one year, by the law of compound probability, is X 
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, 720 + 721 _ 765 + 774 

within two years, 35441 - - X -> 


during the second year 


hence, 


721 

85441 


X 


774 

78106 


; during the tenth year. 


756 

85441 


X 


927 

78106 


; during 


the fifty-sixth year. 


1292 ,, 3 

85441 ^ 78106’ 


The older life must, according 


to the table, have certainly failed before the end of the fifty-sixth year, 
hence both could not die in any subsequent year. The probability 
that both of two lives aged 30 and 40, respectively, will survive one year 


. 84721 ,, 77341 ^ 

85441 ^ 78106’ 

(SeeAppeEdKB.) 


78106 

85441 


X 


69804 

78106^* 


fifty-five years, 


Suppose it were desired to find the probability that neither of two 
lives aged 30 and 40 will fail during the fifth year hence. The prob- 

729 

ability that the younger will not fail is, 1 — 35441 i probability 


that the older will not fail is, 1 — 


812 

78106* 


The probability that neither 


will fail, therefore is. 



85441/ ^ 


812 \ 
78106/ 


The Expectation of Life. — The expectation of life, or the average 
after-lifetime, is of considerable interest to laymen. It has long been 
used in an effort to place a value on human life in legal disputes such, 
for instance, as damage suits. To the actuary, however, it is hardly 
of other than academic interest. It may sometimes be employed to 
compare the characteristics of different mortality tables, but it is 
never used for the scientific computation of either annuity or in- 
surance rates, or of any other monetary values. 

To find the expectation of life, or the average after-lifetime, divide 
the aggregate number of years lived by a group setting out at a 
certain age, by the number in the group. For instance, referring 
to the table and choosing one of the higher ages such as age 92, to 
avoid a tedious problem in addition, it is observed that 79 persons 
live one year ; 21 live another year, and 3 live still another year. In 
other words, the number of full years lived by the group of 216 
persons at age 92, according to the table, is 79 -|- 21 + 3, or 103 years 
in the aggregate. 103 216 = .48. This is known as the curtate 

expectation. It will at once be observed, however, that, on the assump- 
tion of a uniform death rate throughout the year, the 137 persons 
who die betwen ages 92 and 93, live one-half year, on the average, 
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during that year. In other words, the 137 who die contribute 68.5 
years in the aggregate to the 79 full years lived by those who survive 
to age 93. Likewise, the 58 dying at 93 contribute 29 years, those 
at 94, 9 ; and those at 95, 1%. 68.5 4- 29 -f- 9 + 1-5 = 198 years. 

108 216 = .5, which should be added to the curtate expectation in 

order to arrive at the complete expectation of life, which in this 
illustration is ,48 + -5, or .98. Since those who die in any year, live 
six months on the average within the year of death, to find the com- 
plete expectation, or average after-lifetime, at age 92, add the number 
of survivors at the end of each full year, divide the sum by the number 
living at age 92, and add 0.5 to the result. The formula for the 
complete expectation is: 

^ _ 1 , + L 4.3 + etc. (to the end of the table). 

e, _ - + - 

The curtate expectation: 

ZaH-l + lx+2 + + • • . 

= 7 . 

t'x 

From this it appears that the curtate expectation is the sum of the 
yearly probabilities of survival. 

Using the table, 

79 

^ = .365, probability of surviving one year; 

21 

= .097, probability of surviving two years; 

3 

= .014, probability of surviving three years; 
the sum of which = .48, the curtate expectation. 

216 216 216 216 

The vie ’probable, or probable lifetime, is a somewhat peculiar expres- 
sion of certain French actuaries, by which is meant the period beginning 
at age x and extending to an age-date at which it will be equally probable 
that a person now aged x will be either alive or dead. In other words, 
the end of the period is the moment at which the number setting out 
at age x, according to the mortality table, is reduced by exactly one-half. 
To find this moment, add the number of deaths each year from age x 
until the sum equals ^Ix- It is also called the equation of life. The 
most probable after-lifetime is the period from the given age x to the year 
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in which the number of deaths in the group h is greatest. The joint- 
hfe curtate expectation of two persons aged x and y is the average number 
of full years that will pass while both are living. Thus out of + ly 
persons, the total number of pairs, one aged x and the other y, will be 
lx X ly, written To illustrate, suppose 21 persons, A, B, C, D, E, F, 
G, H, I, J, K, L, M, N, 0, P, Q, R, S, T, and U, are 94 years of age; 
and that Messrs. X, Y, and Z, are 95. X may be paired with A, or B, or 
C, etc. Likewise Y may be paired with A, or B, or C, etc. ; and Z may 
be similarly combined with each of the 21 aged 94, so that the sum ot 
all possible pairs is equal to 3 X 21. One year hence, according to the 
table, the total number of pairs will be Ix^i X In the above 

illustration, ly^i == 0, so there can be no pairs after the older of x and y 
has reached the extreme length of life. At any earlier age, however, 
ly^i has a value greater than zero. For convenience, Ix+i X ly^i, 
lx+2 X ly+2, etc., may be written Hxy, ^Ly, etc. The total years of 
joint-life, then, will be the sum of Hxy + X ^hy, etc., to the end of 
the table for the older life. The average number of full years both 
X and y will survive, therefore, or the joint-life curtate expectation, is 

^ __ + ^^xy + . . . 

&xy — 7 

Lxy 

From this expression, as in the formula for finding the curtate 
expectation of a single life, it appears that the sum of the compoimd 
probabilities of joint survival each year may be added to find the joint- 
life curtate expectation. Also, the expectation of x after the death of y 
is the sum of the compound probabilities that x will survive and y not 
survive each year, or — Cx — Cxy* 
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Net Single Premiums: Pure Endowments and Annuities: Com- 
mutation Columns D and N 

The purchaser of an insurance or annuity contract may pay for 
it in one lump sum sufficiently large to cover its entire cost. The 
amount of such a payment is called the single premium for the con- 
tract. Annuity contracts are frequently purchased with single 
premiums; insurance policies, usually, with periodic premiums. Of 
the latter, annual premiums are the most common, although such 
premiums are frequently paid in semi-annual or quarterly install- 
ments ; and in industrial insurance, weekly premiums are customary. 
The determination of single premiums is an essential preliminary step 
in approaching the methods of calculating periodic premium rates. 

Net premiums are those which are exactly sufficient to pay the 
claims as they arise, should the company’s mortality experience hap- 
pen to coincide precisely with the rate indicated by the mortality 
table upon which its premiums are based, and should the net rate of 
interest earned by the company on its investments exactly correspond 
to the rate assumed in its premium calculations. Net premiums do 
not include charges to meet expenses or profits. In practice, there- 
fore, to cover expenses, a sum called the loading is usually added 
to the net premium. This and the net premium together form the 
gross premium. Gross premiums are often called ‘‘office premiums,” 
since they are the ones that appear in agents’ rate-books, and are 
quoted to prospective purchasers of insurance or annuity contracts. 
For easy comprehension of net annual premiums, an understanding 
of the calculation of net single premiums is necessary; for deter- 
mining gross or office premiums, an understanding of both net single 
and net annual premiums. 

Assumptions Underlying Rate-Making. — ^Before attempting to 
demonstrate the methods of calculating premiums^ certain assump- 
tions underlying rate-making must be set forth. VAs pointed out in 
Chapter III, the company must assume a rate of interest which it is 
certain of realizing on its investments over a long period of years. 
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Thoi assumed rate of interest, therefore, must be conservatively low. 
The second assumption is that premiums will be paid in advance; 
that is, at the beginning of the policy-year, in the case of annual 
premiums, and at the date when the contract becomes effective, in 
case it is paid for by a single premium. This a^s^mption is in 
accordance with the general practice of companies. Whe third assump- 
tion is that claims will be paid at the end of the policy-year in which 
they arise. This assumption was originally made when it required 
about three months to render proof of death, and when companies 
were permitted by contract to defer payment of the claim for three 
additional months after receiving satisfactory proof that a claim had 
arisen. For many years, however, it has been customary for com- 
panies to pay claims promptly upon receiving proof of death, which, 
owing to improvements in communication facilities, may now be 
rendered to the company within a few days after death. The assump- 
tion is therefore contrary to fact, since claims are paid approximately 
six months, on the average, before the time at which, in the deter- 
mination of premium rates, it is assumed they will be paid. By 
following this false assumption, the actuary calculates premiums 
which would be proper if his company were to retain the use of money 
paid out on claims for a period of approximately six months longer 
than it actually does. If the face of a policy is $1000, and the interest 
earned is 4 per cent, the actuary assumes that the company will earn 
approximately $20 more than it actually earns ; because it pays claims 
nearly six months, on the average, before the ends of the policy-years 
in which they occur. || A known error is not a serious one, however, 
for measures may be taken to overcome it. Since mortality tables 
usually indicate a mortality rate higher than that which will actually 
be experienced, and since the assumed rate of interest is so conserva- 
tively low, losses, due to premiums being too low because of this false 
assumption, are more than counterbalanced. This being true, and 
because of the labor and expense involved in computing new tables 
of rates, reserves, etc., based on the more correct assumption that 
claims will be paid in the middle of the policy-year, actuaries have 
refrained from making such tables. Furthermore, as is shown later, 
once premiums for insurances payable at the end of the policy-year 
of death have been computed, it is not difficult to make an additional 
calculation ^wing premiums for insurances payable at the moment 
of death, ^^^e fourth assumption is that the death rate is uniform 
throughout the policy-year. This assumption corresponds accurately 
enough to experience at the usual ages when ordinary insurance is 
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carried, but at very young and very advanced ages it is contrary to 
experience. In industrial insurance, policies on lives younger than 
10 are frequently granted on the weekly-premium plan. Now if 600 
deaths are expected at the rate of 50 each month, a higher death-rate 
in the early part of the policy-year, before many weekly premiums 
are collected, might prove embarrassing to the company. Special 
arrangements are made, therefore, to take care of this contingency. 
Beyond age 10, an increasing death rate presents no such problem, 
since if the company coUeets one-twelfth of the premiums the first 
month and is called upon to pay fewer than one-twelfth of the claims 
arising during the policy-year, it will be in a position stronger than 
if the death-rate were uniform throughout the policy-year. Regard- 
ing annuities payable more often than annually, the reverse would 
be true, the losses due to the false assumption being heavier at the 
extreme ages. 

Net Single Premiums for Pure Endowments. — The assumptions 
being known, and the face, kind of policy, age of the insured person, 
mortality table and interest rate to be used having been ascertained, 
the problem of determining the net single premium for a policy may be 
attacked. One of the simplest operations in premium calculations is 
the determination of the net single premium for a ptire endowment. 
As previously stated, a pure endowment is payable only in the event of 
survival. Suppose a ten-year pure endowment of $1000 be issued to 
each of 81,822 persons aged 35. According to the American Experience 
table, the company must be prepared to pay out $74,173,000 ten years 
hence, since 74,173 persons survive that period. The company, how- 
ever, need not collect $74,173,000 now, since that amount will not be 
needed for ten years. The c4mLpany need collect only a sum which 
when put at interest for ten years will amount to $74,173,000. Assum- 
ing that the company will be able to realize 3 per cent net on its invest- 
ments, 74,173,000 (1.03)^^, would be the sum which should be col- 

lected, according to Chapter III, above. This sum is to be collected 
from 81,822 persons now aged 35, hence the amouiit to be collected 

from each one would be — ^ —Qtohn —• The value of this 


expression remains the same if it is written 


74173 

81822 


X 1000 4- (1.03)10. 


Observe that in this expression the amount at riskpn an individual life, 
or $1000, is multiplied by the probability of the risk maturing as a 


, . 74173 

claim, or 


and the result is discounted for the 


period of time 


' elapsing before maturity. The rule is, multiply the amount at risk 
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by the probability that the event insured against will happen,^ and dis- 
count the result for the period of timd extending from the beg innin g of 
the contract to the date when this evehi^icia'y happen. 

To complete the above operation, recdiil^® ^ interest 

Table II. To divide a sum by (1.03)io, wiU y*l^ the same result as to 

multiply the same sum by > 'which equ^j^°> 0.74409o91, 


7417 ^ 

Hence, X 1000 X .74409391 = 


1,53, the net 


when i is .03. 
single premium. 

While this is the net single premium for a ten-year pure ^ owment 
policy of $1000 issued at age 35, and while it is customary 
rates at so much per $1000 of insurance, in calculating net rates ; 
usual practice to consider unity, or the figure 1, as the face value, 
the above illustration would become, 



74173 

81822 


X 1 X .74409391 = 0.67453, 


Calculations are then more easily made, and the premium for an insur- 
ance or annuity of 1 may easily be converted into the premium for 1000 
by shifting the decimal point three places to the right. 

Since the multiplication of any expression by 1 does not change its 
value, the above expression of the premium for 1 of insurance may be 

written 81822 .67453. 81822, however, is hj the 

number living at age x, according to the table, when x is 35. And 74,173 
is Ix+iOj or the number living at age 35 + 10, or 45, and .74409391 is 
the value of when interest is at 3 per cent. The term of years, or 
in this case, 10, may be represented by n. The general expression of the 
net single premium for a pure endowment of 1, then, becomes, 


nEx = 




Since is the probability that the insured person will survive the 

lx 

period of n years, or „p*, the final form is: 


nEx 


^ "^x+n ft IjH-w 

lx ~ h 


V'nPx. 


Annuities. — ^As explained in Chapter III, the present value of an 
annuity certain ist»-|-«;2..j_j,3_|_2,4..|. ^ end of the annuity 

period. When the annuity payments depend upon the survival of the 
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annuitant, however, and cease upon his death, their present value must 
be found not only by discounting each future payment back to the 
present time at the assumed rate of interest, but also by discounting 
each future payment for the probability involved. Thus if an annuity 
payment of 1 falls due one year hence, provided a person now aged 35 
lives to receive it, its present value is, 


VPx = 


vh+i .97087379 X 81090 

L 


= 0.96218811, 


81822 

if interest is at 3 per cent. In other words, the problem is: what sum 
must the company collect now in order to pay $1 to a man, at present 

aged 35, one year hence if he is then living? represents the prob- 

ability that the company will be obliged to pay the $1. The value of 
the risk, then, is X 1. The company, however, is going to collect 

the premiums now, and in any event it will not pay the claim for one 
year. If the company can earn 3 per cent on the money collected 
during the year, it need only collect the value of the risk discounted for 

one year at 3 per cent, or gjg^ X 1 X .97087379. This annuity 


payment, therefore, is similar in all respects except in the term, to the 
pure endowment illustrated in the preceding paragraph. If the present 
value of a second annuity payment of 1 due two years hence upon the 
survival of a person now aged 35 is desired, it may be found by multi- 
80353 


plying 


81822’ 


the probability that the company will be called upon to 


pay, by 1, the amoxmt at risk, and multiplying the result by .94259591, 
the discounted value of 1 due two years hence, if interest is taken at 
3 per cent compounded annually. The expression is: 




> lx+2 _ .94259591 X 80353 


lx 


81822 


= .92567291. 


If still a third annuity payment is to be made three years hence provided 
a person now aged 35 survives the three years, the amount which the 
company must collect now in order to meet the payment when and if it 
falls due, is: 


,3 Ix+z _ .91514166 X 79611 

lx 81822 


.89041263. 


If the company agrees to pay a three-year life annuity of $1 
to a person now aged 35, it must collect a sum sufScient to meet 
all three of the payments, when and if each falls due. Obviously 
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the sura of the present values of the three annuity payments found 
above, or $2.77827365, constitutes the net single premium which 
the company should charge, according to the American Experience 
table and 3 per cent. This is usually spoken of as the '^net cost,^^ 
or ^'present value’’ of the annuity. 

The net cost of a ten-year annuity of 1 issued at age 35 according 
to the American Experience table and 3 per cent, might be found 
as follows : 

97087379 X 81090 


81822 

.94259591 X 80353 
81822 

91514166 X 79611 
81822 

.88848705 X 78862 
81822 

.86260878 X 78106 
81822 

.83748426 X 77341 
81822 

.81309151 X 76567 
81822 


0 . 96218811 , present value, first annuity-payment 
= 0 92567291, present value, second annuity-payment 
= 0 89041263, present value, third annuity-payment 
= 0 85635716, present value, fourth annuity-payment 
= 0 82343283, present value, fifth annuity-payment 
= 0 79161924, present value, sixth annuity-payment 
= 0 76087088, present value, seventh annuity-payment 


■ 78940923 X 75782 
81822 


= 0 73113605, present value, eighth 


annuity-payment 


.76641673 X 74985 
81822 


== 0 70237538, present value, ninth 


annuity-payment 


.74409391 X 74173 
81822 


= 0 67453347, present value, tenth 


annuity-payment 


Total . 8 11858712, present value of all of the annuity pay- 

ments, which IS the net single premium, or net cost of the annuity. 

The present value of a whole-life annuity issued at age 35 on the 
basis of the American Experience table and 3 per cent, could be found 
by continuing the above operation to the end of the mortality table. 
If issued at any age other than 35, the value of lx would of course be 
different and the values of the probabilities involved would therefore 
be changed. The net cost, however, of any life annuity for any term 
of years and on any mortality and interest basis, could be determined 
in this manner. 
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It will be readily appreciated that the calculation of the present 
values of annuities by the method illustrated above is a very tedious 
process, especially when calculating machines are not available. So, 
while the illustration may serve to make clear the principles involved, 
in actual practice, recourse is had to much shorter methods. The first 
step towards reducing the labor involved is to reduce the number of 
divisions by the radix, lx (which in this case is 81,822). Since the com- 
mon denominator of all of the ten fractions in the illustration of the 
&.nnuity calculation above is 81,822, their numerators may first be 
added and the results divided by 81,822 to arrive at the net cost. Thus: 

.97087379 X 81090 = 78728.15563110 
.94259591 X 80353 = 75740.40915623 
.91514166 X 79611 = 72855.34269426 
.88848705 X 78862*= 70067.86573710 
.86260878 X 78106 = 67374.92137068 
.83748426 X 77341 = 64771.87015266 
.81309151 X 76567 = 62255.97764617 
.78940923 X 75782 = 59823.01026786 
.76641673 X 74985 = 57469.75849905 
.74409391 X 74173 = 55191.67758643 


Total 664278.98874154 

This number, which is the sum of the ten numerators, may then 
be divided by the common denominator, or 81,822, to arrive at the 
present value of the annuity. Thus, 664278.98874154-^81822 = 
8.118587, the present value as found before. 

It will be noticed that a life annuity appears as a series of pure 
endowments, one due one year hence, if the annuitant survives this 
period, another due two years hence, if the annuitant survives two 
years, etc., etc. In the ten-year annuity there are ten separate amounts 
of 1 each exposed to ten different hazards involving the probability of 
surviving one year, two years, three years, etc.; and the value of each 
risk is discounted for a different period of years. Using symbols, the 
series expressing the value of an annuity for any term of years and 
issued at any age (indicated by may be set down as follows: 

\nClz = Ea; + + zEx + 4^^® + . . . nE x] 

= Vpx + vSpx + V\px + V\px + . . . V^nVx; 

_ + vHx+2 + vHx+3 + t)Hx+4 + . . . V^lx+n 
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On first inspecting this expression, students are sometimes led to 
believe that it is applicable only to temporary life annuities. A 
moment’s reflection, however, is sufficient to make it clear that by 
taking the number of years, n, as a number sufficiently great to cover 
the remaining span of life from the annuitant’s present age to the end 
of the mortality table, the expression may be made to serve for the 
valuation of whole-life annuities also. A whole-life annuity is usually 
designated by the symbol a®, and its value indicated: 

vlx^i + vHx +2 + ^^lx -^3 + vHx +4 + etc., to end of table 

dx = 7 

VX 

In the discussion of interest tables. Chapter III, above, it was 
pointed out that Table IV, which shows the present value of an annuity 
certain of 1 per annum, was derived from Table II, which shows the 
present value of 1 due at the end of one, two, three, etc., years in the 
future, by adding the values of Table II. (See Appendix.) Similarly 
a table of life annuity values may be derived from a table showing the 
values of a series of pure endowments of 1 due at the end of each year 
from age x. Starting, for convenience, at the extreme age of the mor- 
tality table, the value of a whole-life annuity at age 95, is, of course, 0. 
At age 94, it is (according to the American Experience table and 3 per 

cent), t;p 94 , or — - = .13869625. In other words, if the 

person is now 94, the company must ask $0.1387 in order to pay him $1 
if he survives to age 95. If this person were 93, how much must the 
company ask in order to pay him $1 two years later, or at age 95? 

The answer is ^ = .03579478. If the company were also 

to pay this person, now aged 93, $1 upon reaching 94, and $1 upon 
reaching 95, it must collect $0.03579478 to pay the $1 at 95 if the 

97087379 X 21 

annuitant survives two years, and it must also collect, , 

or $0.25808037, to pay the $1 due at 94 if the person survives one year. 
For both annuity payments, then, the company must charge 

.25808037 + .03579478, or $0.29387515, 

which is the value of an annuity at 93. The same result, however, 
may be attained in another manner. Observe that at age 93 the com- 
pany must charge enough to provide $1 at 94 if the person survives, 
and also enough to provide $0.1387 at 94 to take care of a possible 
claim of $1 at 95; that is, the net single premium, or net cost, of a whole- 
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life annuity at 93, is the net single premium for a pure endowment of 
1 + 0.1387, due one year hence. Thus, 

.97087379 X 21 X 1.13869625 ^ |o.29387515 
79 

the value of the annuity at 93, as before. 

The present values of the simple endowments composing annuities 
issued at each age of the mortality table having been computed, it 
appears that a table showing the present values of whole-life annuities 
may be derived from them. An inspection of the illustration given 
above will reveal the fact that when an annuitant has survived one 
year, and the first $1 is due, the value of his annuity is $1 plus the 
present value of an annuity at an age one year older than his age at 
the outset, or in the case of a whole-life annuity, 1 + a^+i dollars. 
Then the value at the outset one year earlier is the present value of a 
pure endowment of 1 + a^+i dollars due in one year. Or, 

= Ex(l + a^+i) = vp^(l + 

Using the symbols, the process of making a complete table of whole- 
life annuity values may be shown as follows: 

U95 = ^ P 95 ~ 0- 

<394 = 27^94 — 0.13869625 

agz = 27^93(1 + <294) == 0.29387515 
a92 = vpg 2 il + uqs), etc., 

back to the beginning of the mortality table. (A table of whole-life 
annuity values appears in the Appendix.) 

Though a table of whole-life annuity values is quite practicable, 
one showing the values of temporary annuities at all ages and for all 
possible terms of years would constitute a cumbersome set of figures. 
Considerable, too, would be the labor of determining, in the above 
manner, the value of every temporary annuity which might at some 
time be desired. The work thus involved is sufficiently great to have 
caused actuarial mathematicians to exercise their ingenuity in devis- 
ing shorter methods of arriving at desired results. It is still necessary 
to understand the use of these labor-saving devices and tables in order 
to get an adequate understanding of the actual determination of net 
premiums for annuity and insurance contracts. 

A comprehensive explanation of the origin and use of these expedi- 
ents is facilitated by the knowledge of a few of the more elementary 
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principles of algebra, 
whole-life annuity, 


Taking the general expression for the value of a 


vlx-^l 4" vHx-^ 2 vHx+Z "h ©tc. 
h 


it has been shown that the values of a have a certain relation to each 
other; so that if one value is given, the next lower in age may be derived 
from it. Likewise, a little reflection will make clear the fact that the 
numerator of any value of a will consist of the values of I for all ages 
higher than x (the present age of the annuitant). The first value of I 
in the numerator will be modified by Vj the second by etc. 

Thus, 




vlz+2 + + etc. 

Ix+l 


( 1 ) 


and. 


^ vlx -^3 + vHx-h4: + + etc. 

Clx+2 == j 

h+2 


( 2 ) 


It is seen in these expressions that the index of v and the suffix of I 
do not agree. Except for the omission of the first, the values of I 
remain the same, but each value of I is modified by changing powers of v 
as the series progresses from a* to a^+i, ax+ 2 j cix+^, etc., to the end of 
the mortality table. Thus in No. (1), above, L+s is modified by 
whereas in No. (2), h+z is modified by v. If by some means the index 
of V could be made to correspond to the suffix of I, the value of a^+i 
could be determined by simply omitting the first expression in the 
numerator of the fraction showing the value of ax, and by changing 
the denominator to Ix+i- This cannot be done, yet it is possible to 
modify both numerator and denominator so that the indices of v and 
the suflS.xes of I will be the same. Again referring to the original expres- 
sion of the value of ax, suppose both the numerator and denominator 
of the fraction composing the second term of the equation be multiplied 
by v^, which will not change its value. Thus, 

^ _ vlx+i + v^lx +2 + vHx~{-z + etc. 



_ vlx +1 + V^lx +2 -f V^lx+z + etc. ^ 

lx 

_ ^^^lx +1 -f -f t^+^Zx+3 -I- etc. 

iflx 


Now suppose both the numerator and the denominator of the second 
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term of the fraction showing the value of Uar+i, are multiplied by 
which again will not alter its value: 




vlx+2 + “f 4" OtC. 

Ix+l 


vlx+2 + + vHx+4: + etc. 

h -,1 ^ 

lf-^H ^+2 + V^+H^+z + + etc. 


Observe that the indices of v agree with the sufHxes of Z in each term 
in the numerator, that the index of v also agrees with the sufHx of Z in 
the denominator (each corresponding to the age of the annuitant), and 
that the numerator of the fraction expressing the value of ax + 1 is exactly 
like the numerator of the fraction expressing the value of a^, except 
that the first term is omitted. Hence if the value of ax -\>2 were desired, 
it is: 


aaH-2 


+ 3 Za^f .3 + + etc. 


and the formula is found to be general, thus: 


n 


v^+’^+n^ n+1 4- 4~ x+ n4- 3 


Commutation Column D. — In each of the terms of the numerator 
and the denominator of the above fraction, the index of v agrees with 
the suflSx of I whose value it modifies. Hence a table showing the value 
of iflx at each age could be conveniently used to find the value of a 
whole-life annuity, or of a temporary annuity at any age. Since the 
value of vHx is so often used as a denominator, suppose the value of 
vHx be called Dx- Starting at the end of the table, the value of Dx 
when X is age 95, would be, v% = ^^^^Z 95 . From interest table II, 
2;95 = 0.06032032, when interest is at 3 per cent and from the American 
Experience table, Z 95 = 3. = 0.06032032 X 3 = 0.18096096, the 

figure found in the Dx column (see Appendix), opposite age 95, Like- 
wise, v^Hq 4 : = 0.06212993 X 21 — 1.30472853, the number in the Dx 
column opposite age 94; and v^Hgz ~ 0.06399383 X 79 = 5.05551257, 
the value of D* when x is 93. Continuing, the Dx column of the com- 
mutation columns may be readily constructed. 
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Substituting D* for ifh the value of a whole-life annuity may 
expressed: 


o* 


-4- + etc . 

iflx 


be 


D» 4-1 -|- Dx +2 + DaH-3 + etc. 

Dx 

To illustrate, suppose x = age 93. Then the value of an annuity 
of 1 issued at age 93 would be: 

D 94 + D 95 1.30472853 + 0.18096096 

" D 93 5.06551257 


= 0.29387515, as previously found. 

In the discussion of pure endowments, above, the net single premium 

V'^lx+ n 

or present value of a pure endowment was found to be: nEx = — 

Lx 

Now multiplying both numerator and denominator by jf, 


nEx = 




iflx 


but 

and 


iflx = Dx 


if "^^Ix^ n Ex+n* 

Hence the value of a pure endowment becomes, 


vEx 


D 


aH- n 


Dx • 


Returning to the problem of determining the present value of a ten-year 
pure endowment issued at age 35, and referring to the commutation 
column headed Dx‘ 


nEx 


Dx^ n 

Dx 


P35+10 

Db5 


19614.20 

29078.18 


= 0.674533, 


as before. 

Thus by performing the simple division of one number found in the 
commutation column at the end of the pure endowment period, by 
another found at the beginning of that period, the value of the endow- 
ment is at once derived. 
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Commutation Column N, — Though a table showing the values of 
at all ages would be very useful for saving time in making calculations, 
it is plain that a summation might be advantageously made and the 
results tabulated in a form convenient to use. Thus in the above 
illustration, it was necessary to add the values of D 94 and D 95 . This 
is no great task at the older ages of the column, but at the younger 
ages, the work would be quite tedious, and altogether unnecessary. 
Once the column has been formed, it is a matter of addition to sum 
the values of D above each age, and thus form a table showing at sight 
the numerators of the formula, just as the Dx column shows the denomi- 
nators. Since the sums of these values in the Dx column constitute 
the numerator of the fraction, the column showing the results is desig- 
nated Nx. Starting at the end of the D* column, the values of Nx may 
be determined in the following manner: 

Following the English notation adopted by the Congress of Actuaries, 

Nx = Dx-hl + Daj-h2 + etc. 

Hence: 

Nq5 = Dqq == 0 

N 94 = Dgs = 0.18096 

Nqs = 1)94 -|- Dq5 = 1.48569 

Nq 2 = -D 93 + D 94 + U 95 = 6.54120 

Ngi — D92 + Dq3 + 1)94 -f- Dq5 = 20.77855, etc. 

It wiU be noted at once that the value of Ngi is the same as at age 
92, except that the value of D 92 is added. Hence the construction of 
the Nx column may be still further simplified as follows: 

Nqs = Dqq — 0 . 

Nq 4 . = H95 = 0.18096 

N 93 = D 94 + 0.18096 = 1.48569 
Nq2 = I>93 + 1.48569 = 6.54120 
iV'91 = H92 + 6.54120 = 20.77855, etc. 

Returning to the original formula, an expression may be derived, 
whereby the value of a whole-life annuity may be set forth in such terms 
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as will permit the use of commutation columns in making actual cal- 
culations, as follows: 

fW'l “h ^lx+2 "f" "h cfc. 

Clz — 7 

f'X 

+ etc . 

iflx 

Dx+i + Dx +2 + Dx+3 + etc. 

El 

Dx’ 

■N a^^^ n 


and, 

daH- n 


Example. — Using the conamutation columns based on the American 
Experience table of mortality and 3 per cent, calculate the present 
value, or net cost of a whole-life aimuity of $1 issued at age 93. 
Solution: 


Nq3 _ 1.48569 
Dn 5.05551 


= $0.293875. 


Example II. — What would be the value of the above annuity if it 
were issued at age 35? 

Solution: 


_ Nss _ 550082.48 
D 35 29078.18 


$18.9174. 


Annuities Due , — Annuities whose first payment is due at once are 
not issued, because it would be absurd to pay a sum to an insurance 
company only to have it immediately returned. Nevertheless it is 
necessary to understand annuities-due in order to calculate insurance 
premiums that are paid periodically. It is evident that once the value 
of a whole-life annuity of 1 whose first payment is due one year hence 
has been determined, the value of a whole-life aimuity of 1 with the 
first payment due at once can be readily ascertained. It should be 
greater by just one payment. Thus a whole-life annuity-due of 1 may 
be expressed, 1 + a*. To find the value of a whole-life annuity-due of 
1 , therefore, calculate the value of a whole-life annuity and add 1 to the 
result. To derive the value directly from the commutation columns: 


11 1 I ^ X 

1 + a. = 1 -I- ^ = 

J^X j J^X+l 


1 , Dx +1 + Dz ^2 + + etc. 

^ + w. 

4~ Dx +2 ~h Dg+3 -h etc. 

Dx 
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Dx + jPaH-l 4~ Dg4-2 + X)aH-3 + CtC . 

D. 

JV X— 1 

D* ■ 


Example. — Calculate the present value of a whole-life annuity-due 
of $1 issued at age 35, using commutation columns based on the Ameri- 
can Experience table and 3 per cent, (See Appendix C.) 

• Solution: 


1+^35 = 


N x—x 

”S7 


579160.66 

29078.18 


$19.9174. 


American Columns . — In some of the older American publications the 
value of a whole-life annuity is expressed by Ax instead of a*, and Ax 
in those works usually signifies an annuity-immediate,” an expression 
which their authors often used to signify an annuity-due. The D 
column was constructed as described above, but the N column was con- 
structed so that Nx included the value of Dx, instead of starting with 
D«+i. Thus N 93 would be: Dgs + 1)94 + = 6.54120, instead of 

1.48569, the value of N 93 as most generally used at the present time. 
Hence ^94 of the old American notation is equivalent to N 93 , of the 
English notation now almost universally adopted; and Nxj old Ameri- 
can notation, is equivalent to iV*-!, modern notation. The following 
illustration shows the difference: 



Old American 
Notation 

English and New 
American Notation 

Nn 

52 14422 

20 77855 


20 77855 

6 54120 

Nn 

6 54120 

1 48569 

Nu 

1 48569 

0 18096 

JVm 

0.18098 

! 

0 00000 


Nx 

Hence, using the older American tables, gives the present value 

of a whole-life annuity-due. The reason for the difference in notation 
is that English actuaries had first to deal with annuities, whereas in 
America the development of insurance for the most part preceded that 
of,]aimuities. Care must be exercised to make sure which tables are 
being used, in order to avoid confusion. The commutation tables 
given in this book are based on the modern English system. 
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In this work, only sncli commutation tables are given as are neces- 
sary for purposes of illustration. Columns giving the values at dif- 
ferent rates of interest, based on different mortality tables, ai).d for 
more than one life, are available. 

Deferred Annuities . — Though immediate life annuities are the 
most common type of annuity, other kinds are sometimes issued, as 
was indicated in Chapter II. Among these the deferred annuity 
offers several advantages, among which the most important are: (1) 
it permits a person to provide a life income after the business-retire- 
ment age, and (2) it may be paid for by periodic premiums, immediate 
life annuities, naturally, being sold only on the single premium plan. 
In other words, deferred annuities furnish the means of scientifically 
saving enough to purchase a life income, in the form of a whole-life 
annuity-due, when, as and if needed. 

Before the periodic premium can be determined, however, it is desir- 
able to calculate the net single premium, or net cost, or present 
value of the deferred annuity. This can be done in two ways. Thus 
suppose it were desired to find the net cost or present value of a deferred 
annuity of 1, issued at age 35, the first payment to be made by the 
company at age 65, provided the annuitant lives to receive it. This is 
called a 29-year deferred annuity, since at 64 it becomes a whole-life 
annuity and at 65 it becomes a whole-life annuity-due. This is an 
important point, for in using commutation columns, n, the period of 
deferment, is in this case 29, not 30. One method of conveying the 
idea underlying this problem is to consider each probability separately. 
Thus, what fraction expresses the probability that the company will 
be called upon to make the first annuity payment of 1? It is the 
probability that the annuitant who is now aged 35 will survive 30 years, 
or to age 65. From the American Experience table of mortality, this 


, , . 49341 
probabihty is 


; but the company is going to collect the premium 


now, and it will not have to pay in any event for 30 years. Hence, 


X 


49341 

81822 


.41198676 X 49341 
81822 


0.248439, 


interest being at 3 per cent. The second annuity payment will be due 
31 years hence, or when the annuitant has reached 66, if he survives. 

Its present value, therefore, is 81822 0.231524. So the 

operation might be continued, discounting each payment back to age 
35 both for the probability and compound discount involved, until the 
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end of the mortality table is reached. The sum of the present values 
of Jail the annuity payments would be the net cost of the deferred 
annuity. 

A solution involving less work, however, is possible. Thus as noted 
above, the deferred annuity becomes an ordinary whole-life annuity at 
age 64. In other words, if the annuitant should survive to age 64, the 
company must then have on hand the value of a whole-life annuity at 
that age, in order to begin paying 1 at 65 if the person survives one 
'year, 1 at 66 if he survives another year, etc. To iSnd the present 
value of such a deferred annuity issued at 35, therefore, first find the 
present value of an ordinary whole-life annuity at 64. It is: 


U64 


i^64 


68645.33 

7725.774 


8.8852. 


Since, however, the annuitant is only 35 now, the company may 
never need the 8.88, because the annuitant may not survive. The 


probability of surviving from 35 to 64 is 


51230 

81822- 


The company is col- 


lecting the premium now, yet it will not need the present value of a 
whole-life annuity for 29 years, in any event. Hence the 8.8852 becomes 


a pure endowment, whose present value, when v 


1 . 
1.03’ 


X 


51230 

81822 


X 8.8852 = 


.42434636 X 51230 X 8 8852 
81822 


= 2.3607. 


This is still too laborious a process. Using symbols, the present 
value of a deferred annuity, which is represented by nWx, and which 
really means a whole-life annuity deferred n years (in this case 29 
years), may be expressed: represents the present 


51230\ 


value of the pure endowment of 1 (in the above illustration, X ^ ) , 

81822 / 

and the value of the deferred whole-life annuity (a 35 + 29 , or 8.8852 


in the illustration). Now, as previously noted, ~ 


I) 3^ n 
Hence: 




, and 


Ux-h n 


f\(lx nEx(S^x-{-rd 


n n 

Dgf Dxi-n 

iV* x+n 

Dx • 
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Referring to the commutation columns, the present value of the 
29-year deferred annuity issued at age 35 is easily solved: 


n 


\az = 


^ x+ n 

D. 


-^^35+29 _ -^64 _ 68645.324 _ 
D 35 5^ ““ 29078.18 “ 


as before. The simple division of the number found in column N at 
the end of the period of deferment, by the number found in column D 
at the beginning of that period, involves much less labor than the some- 
what tedious processes shown above for purposes of illustration. 

Application of the Columns to Temporary Annuities , — The value 
of a whole-life annuity issued at any age must be equal to the value 
of a deferred life annuity issued at the same age, plus the value of a 
temporary life annuity to run during the period of deferment. There- 
fore, the value of a temporary, life annuity must be the value of a 
v/hole-life annuity, less the value of a deferred life annuity effective 
at the end of the period during which the temporary annuity is to 
run. The following diagram may serve to illustrate these statements : 

Age Age 

3S 64 65 95 



(3) 


(1) Value, 29-year annuity, issued at age 35, payable at ages 36 to 64 

inclusive. 

(2) Value, whole-life annuity, issued at age 35, but deferred 29 years, 

first payment by company at age 65. 

(3) Value, whole-life annuity, issued at age 35, first payment to be 

made by the company at age 36. 

Note. — If the annuity is 1 per annum, these values on the basis 
of the American Experience table and 3 per cent are as follows : 


(1) 16.5567 

(2) 2.3607 


(3) 18.9174 


Now the value of a whole-life annuity has been found to be, a* =* 


and the value of a deferred annuity is, n\cix — 


•V aH- y 


El 


It follows, there- 


fore, that the value of a temporary annuity (written [na»), is, 

I Nx Nx+n _ Nx — Nx-hn 
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Returning once more to the problem previously solved, on page 60, 
suppose it be now proposed to find the value of a 10-year annuity of 1 
issued at age 35, by using the commutation columns. The result is 
quickly attained as follows: 

, N 35 - N45 _ 550082.48 314008.78 

W, "■ D35 29078.18 

= 8.118587, 

the result obtained above with much more effort than that involved in 
the simple subtraction and division of the numbers found in the com- 
mutation columns. 

Converdon Formulae. — Life, Temporary and Deferred Annuities , — 
It appears that, since the values of temporary and deferred annuities 
are but parts of the value of an immediate life annuity, when any two 
of these three values have been determined, the other may be derived 
from them. Thus: 

ax ~ jnUa? “f" t\Ux 
njUa; = Ux jnUa; 

\nUx ~ Ux njUa; 


Annuities Certain and Continuous. — The value of an annuity whose 
payments are guaranteed for a certain number of years, and are then 
to continue throughout the after-lifetime of the annuitant beyond the 
guaranteed period, may be considered as being made up of two parts. 
First, the present value of an annuity certain for the guaranteed period, 
and second, the present value of a whole-life annuity deferred until the 
end of the guaranteed period. Interest table IV yields at once the 
present value of the annuity certain, and if the annuity is for 1 per 


annum payable at the end of the contract-year, the fraction, 


Nx+n 
Dx ^ 


may be applied to the commutation colmnns to find the present value 
of the deferred aimuity. For example, what is the present value of 
an annuity of 1, issued at age 35, certain for 20 years and continuous, 
on the basis of the American Experience table and 3 per cent? From 
interest table IV, the value of 1 per annum payable at the end of each 
year for 20 years is 14.87747486. This sum is sufficient to provide 
payments of 1 per annum to the annuitant at ages 36 to 55, inclusive, 
or to the annuitant’s estate in case of his death before the end of this 
period, provided the company can earn 3 per cent net on funds left in 
its possession. A whole-life annuity issued at 35 and deferred 20 years, 
would provide the first payment of 1 at age 56, or at the end of one year 
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following the period of deferment, provided the annuitant survived one 
year beyond the period of deferment. Referring to the columns for the 
Nx+n • 

value of or in this instance it is found to be, 


157436.15 

29078.18 


5.41423672. 


If the company collects both of these sums, or, 

14.8775 + 5.4142 - 20.2917, 

it could afford to grant both benefits. $20.2917, then, is the net cost 
of an annuity of $1 certain for 20 years and continuous, according to 
the mortality table and interest rate indicated. 

Suppose a person aged 35 has $10,000 and wishes to spend it for an 
annuity certain for 20 years and continuous. On the same mortality 
and interest basis as above, what should be the amount of each annuity 
pajunent? If $20.2917 is sufficient to provide for an annuity of $1 
certain for 20 years and continuous, $10,000 should provide an annuity 
as much greater than $1 as 10,000 is greater than 20.1917. Or 


10000 ^ x. 
20.1917 1’ 

a; = $495.25. 


It should be noted that this would be the amount of each annuity 
payment only if the annuity certain and continuous were granted at 
7iet single premium rates. No allowance for expenses is made in any 
of the preceding calculations. 

Suppose the problem be modified somewhat to make it correspond 
to one which frequently arises in practice. Thus suppose a person 
dies and leaves $10,000 of insurance payable to a beneficiary aged 35, 
in the form of an annuity certain for 20 years and continuous. As 
noted in Chapter II, this mode of settlement is often referred to as 
settlement by means of a ‘‘continuous installment.’’ How may the 
amount of each payment be determined? 

In such cases as this, it is usually provided that the first payment 
to the beneficiary shall be made by the company at once, upon the 
death of the insured person, instead of one year later. Assuming 
such an arrangement, the first step in the solution of the problem 
is to find out how much would be required to make payments of $1 
each. The present value of $1 paid at once at age 35 would obviously 
be $1. Then there will follow nineteen more guaranteed payments 
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at intervals of one year eaeE, whose present value, from interest table 
IV, is $14.32379911, The present value of twenty guaranteed pay- 
ments of $1 would therefore be $15.323799. In this case, the guaran- 
teed payments will be made from ages 35 to 54, inclusive, if the 
beneficiary survives, or to the beneficiary’s estate in case of death 
before the end of the guaranteed period. If the beneficiary survives 
to age 54 , however, the company must possess the present value of a 
whole-life annuity, so as to begin making payments at 55 and there- 
'after, subject to the beneficiary’s survival The whole-life annuity, 
therefore, is only deferred 19 years, or from 35 to 54, in this instance. 
Hence : 


IV x-h n 


P35 


170140.03 

29078.18 


= 5.85112. 


Then, 5.8511 + 15.3238 = $21.1749, the amount necessary to pay 
$1 at once, $1 each year for the next 19 years, and $1 each year the 
beneficiary survives thereafter. Consequently: 


10000 : 21.1749 :: a: : 1; 


X = 10000 21.1749 = $472.26, 

the amount per annum of the annuity-due, certain for twenty payments, 
and continuous. 

Annuities Payable More Often than Annually . — Consider two whole- 
life annuities of 1 each granted to an annuitant now aged x. Suppose 
that one of them is an ordinary whole-life annuity with the first payment 
due one year hence, the second two years hence, etc., subject to the 
annuitant’s survival. Its present value is clearly a*. Supposing the 
other differs from an ordinary whole-life annuity in that its first payment 
is due six months hence, the second I 5 years hence, the third 2 | years 
hence, etc., subject to survival in each instance, as before; i.e., that the 
second annuity is payable at the middle of the contract-year; the value 
of this second annuity is clearly greater than a^, because its first pay- 
ment is to be made six months before the end of one year. If its first 
payment were to be made at once, or twelve months before the end of 
one year, it would be an annuity-due, the value of which has been 
determined as u* -f 1 . Smce,'however, the first payment of 1 is to be 
made six months before the end of the year, or | year earlier tba.n the 
first payment of an ordinary whole-life annuity falls due, the value of 
this second annuity is considered to be a* -f J. This is not quite 
accurate, since the first payment of 1 should be discounted for six months 
at the assumed rate of interest and multiplied by the probability of the 
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annuitant's survival for six months from age x; the second payment of 
1 should be discounted 1| years and multiplied by the probability of 
surviving the years, etc. The probabilities of surviving half-years 
are not used, however, and so the minor elements of error are ignored 
in practice, the value of the annuity payable on the half-year being 
taken as a^; + The value of both of the annuities is, therefore, 
(a^ “f- I) 4- eta;. The symbol for a whole-life annuity of 1 payable 
semi-annually is The two annuities assumed at the beginning 

of this paragraph really make up one annuity of 2, one-half of which is 
payable semi-annually. Hence: 

= (ax + i) + u* 


ax 


( 2 ) ~ 


a% 1^1 Uj; 

2 4 2 



= + i. 

Now suppose there are four whole-life annuities of 1, one of which is 
payable at the end of each quarter of the contract-year, subject to sur- 
vival. This would be called a whole-life annuity of 4, payable quarterly. 
Following the same line of reasoning pursued above, the value of the 
annuity of 4 payable quarterly would be: 


4a = (ax + f), the value of the annuity of 1 payable end 1st quarter; 
+ (ax + f), the value of the annuity of 1 payable end 2d quarter; 
+■ (ax + i), the value of the annuity of 1 payable end 3d quarter; 
+ (ax)j the value of the annuity of 1 payable end contract year; 
= (ax + f ) + (Ux + f ) + (ax + i) + (ax)^ 


Clearing of parentheses and dividing by 4: 
* 16 + 4 + 16 + 4 ^ 16 + 4 ' 


— ^ 4- ^ 

” 4 ^16 


= Ux + I . 

Assuming an annuity of m payable, 1/mth at the end of the first 
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mth part of the year, another 1/mth payable at the end of the second 
mth part of the year, etc.; its value is: 


ax""’ = Ux + 


m — 1 
2m 


Thus if m 


= 2 , 

aj^'> =* Ox + 


m — 1 
2m 


, 1 . 
a* + 4, 


and if m 


4, 

= a* + 


m — 1 
2m 


= nx + 


1 

2X4 


+ o, as above. 

o 


If the annuity were payable monthly, m would be 12, and the value 
of an annuity of 1 payable monthly would be: 


= ax + 


m — 
2m ^ 


= ax + 


n 

24* 


In practice, the value of an annuity payable monthly is often taken 
as Ux + 

If the annuity were payable momently, that is, if it were what is 
known as a continuous annuity, its value would be expressed: 


dx Ux ~1“ 2) 

because approaches as m is made to approach infinity. To 

illustrate, suppose m = 1000. Then, 


and if m = 1,000,000, 


m — 1 _ 999 ^ 

2m ^00^ 

m - 1 _ 999999 
2m 2000000’ 


Joint-life Annuities . — The present value of a joint-life annuity 
payable at the end of each year that both of two persons aged x and 
y survive, may be determined in exactly the same manner as the 
value of an annuity based on a single life, except that the probabilities 
involved are compound probabilities and the calculations continue 
only until the older of the two has reached the end of the mortality 
table. In other words, the value of a joint-life annuity of 1 may 
be found by multiplying 1 by the compound probability that both 
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X and y will survive one year, and discounting the result for one year 
at the assumed rate of interest to arrive at the present value of the 
first annuity-payment; then multiplying the compound probability 
that both will survive two years by 1 and discounting for two years, 
etc., to the end of the table for the older of the two persons. The 
sum of the results is the net single premium. Resorting to the symbols. 


r= y 


Zx + 1 

h 


X 


h±- 

l 




+ X 


ly+2 

I 


+ V' 


t/Ws 

V h 


X 


ly ) 


+ etc., 


to the end of the table for the older life. 

Since Ixy is the common denominator of the fractions on the right 
side of this equation, 

__ vlx-^l : y+l + vHxJr2 ' iH-2 + vHx+3 • y+3 + BtC. 

Q>xy — 7 


Let X be the older of the two lives, and multiply both the numerator 
and the denominator of the above fraction by The result is: 

— ‘ y-i-l 4" tf'^Hx+2 « y+2 + V^'^^lx+3 • y+3 + etc. 

_ Dg+1 : y+l 4“ Dx-f-2 : y+2 + Dg+3 » y+3 etc. 

Dxy 

Dxy^ 


which may be applied to special commutation columns based on two 
lives, to determine the values of joint-life annuities directly. 

Reversionary Annuities , — Since a reversionary annuity, or survivor- 
ship annuity, as it is often called, provides for the payment of an 
annuity to a beneficiary who outlives the insured person, beginning at 
once upon the death of the latter and continuing for the whole after- 
lifetime of the beneficiary, if the beneficiary dies first, the contract comes 
to an end, the company having earned the premium. How shall the 
net single premium for such a contract be determined? If the insured 
person were to die at once, the company must have on hand the present 
value of an annuity-due based on the life of the beneficiary, or 1 + a^;, 
X being the beneficiary’s age, and the reversionary payments, 1 each. 
As long as they are both living, however, the company wiU not be 
called upon to make any payments, so it need not collect the full value 
of 1 + a* as a single premium. It will need 1 + a>x reduced by the net 
single premium for a joint-life annuity-due based on both lives. Students 
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sometimes get confused at this point, reasoning that the company will 
not have to pay so long as both insured and beneficiary live, nor if the 
beneficiary should die. The difficulty is usually cleared up at once by 
explaining that the probabilities of the beneficiary^s survival were con- 
sidered in determining the value of ax in the first place. 

Sometimes the beginner more readily understands this calculation 
by looking upon it in this manner; suppose the beneficiary now has a 
whole-life annuity-due which will pay her $1 at once, and $1 at the end 
of each year she continues to survive. Its value would be 1 + a*. 
It wiU pay her the $1 at the end of each year she and her husband both 
survive, and will continue to pay her the same if she should survive her 
husband. It may be considered as being composed of two annuities, 
the first payable to her during their joint-lifetime, and the second also 
payable to her during her after-lifetime, if she survives him. Now if 
the company is going to pay only one of these annuities, it need charge 
for only one of them. If it is going to pay only the second of them, 
which is what it agrees to do under a reversionary annuity contract, 
it need collect the value only of a whole-life annuity-due based on the 
beneficiary^s present age, less the value a joint-life annuity-due based 
on both lives. This operation yields the same result, however, as 
though an ordinary joint-life annuity on both lives were subtracted 
from an ordinary life annuity on the life of Xj the beneficiary. Thus: 

(1 + a®) — (1 + Uajj/) = 1 + Ua: — 1 — Qxy', 

‘ Ujc ~~ axy 

^ ^ _ Nxy 
Dx ^ xy 

In applying these expressions, it is necessary to remember that Nxy 
and Dxy require special joint-life commutation columns. 

Last Survivor Annuities . — Suppose an annuity of 1 payable to x 
during his lifetime, with succession to y, if y survives x. Such an 
annuity, as explained in Chapter II, above, is sometimes purchased by 
an elderly person to provide a life income to himself, and to his bene- 
ficiary in case she survives him. It is, then, an annuity for the life of 
the survivor of the two. Such may, of course, be granted on three or 
more lives. The value of a last-survivor annuity based on two lives, 
expressed by the symbol, is evidently greater than Ux, but less than 
ax + ay. Now a* + Uy is sufficient to purchase an annuity of 2 during 
the joint-lifetime of x and y^ to continue as an annuity of 1 to the 
survivor of the two persons, following the death of one of them. The 
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last-survivor annuity provides just these benefits, except that the 
annuity is only 1 during the joint-lifetime. The last survivor annuity 
is less valuable than ax + therefore, and it is less valuable by the 
amount required to purchase a joint-life annuity of 1 on the two lives, 
X and y. Hence: 

a^y * ax } ay ““ a^yj 


and X being the older of the two, 

X I N y 

:d; ^ ~ 

Again, the last term in this expression requires joint-life com- 
mutation columns. 

Annuity Values not Based on Expectation of Life , — ^A miscon- 
ception which was once quite commonly held, and which still persists 
among some who have not devoted careful thought or study to the 
rudiments of this subject, is that the present value of a whole life 
annuity is the same as the present value of an annuity certain for 
the expectation of life. The curtate expectation is implied in this 
misconception, although a person who knows the difference between 
the curtate and the complete expectation would probably not fall 
into such an error. 

If interest were not taken into consideration, this conception would 
be quite correct. Thus, suppose each of a group of 81,822 persons 
aged 35 were granted a whole-life annuity of $1. At the end of 
one year, or at age 36, the company would have to be prepared to 
pay $1 to each one of the survivors, whose number according to the 
American Experience table of mortality, would be 81,090. Two years 
hence, the number of dollars to be paid out would be 80,353, since 
that is the number of persons who survive two years, according to 
the table. The total number of dollars the company must be prepared 
to pay out to this group, therefore, would be the same as the tqtal 
of the number of persons living at the end of one year, plus those 
surviving two years, three years, etc., to the end of the mortality 
table. This total, divided by 81,822, would yield the number of 
dollars paid to each person, on the average,* and this number of 
dollars would be equal to the number of years in the curtate expecta- 
tion. (See Chapter IV.) At age 35 the curtate expectation is 31.28, 
and $31.28 would be the present value of an annuity of $1 issued 
at age 35, if no allowance were made for interest, because 31.28 would 
be the number of dollars the company must pay, on the average, to 
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each person. In other words, some persons will die soon after Age 
35, whereas others will live to be 80 or 90, the average number of 
years lived beyond age 35 being 31.28. Thus the probabilities involved 
in a whole-life annuity are accurately taken care of in the curtate 
expectation. 

Interest being considered, however, the present value of an annuity 
certain of 1 for the curtate expectation would be $20.0004, ap- 
proximately, from interest table IV, when interest is at 3 per cent. 
It will be seen that in this operation, 31 years is the longest period 
for which any one payment of $1 is discounted ; that is, in an annuity 
certain for 31 years, all of the payments will be made within that 
prescribed period. In a whole-life annuity, some of the annuity pay- 
ments will be made beyond the period marked off as the expectation, 
and these should be discounted for a longer term than 31 years. The 
last one should be discounted for 60 years to get its true present 
worth. Now, the longer the period over which a sum is discounted, 
the less will be its present value. So, while the average number of 
payments on a whole-life annuity issued at 35 will be 31.28, according 
to the table, the same as the number of payments on an annuity 
certain for the expectancy, the present value of the payments to be 
made on the life annuity will be less than the present value of the 
annuity certain, because some of the payments on the life annuity 
must be discounted for a longer period of time. Thus the present 
value of a whole-life annuity of 1 issued at age 35 has been determined 
as $18.9174. 

The following sometimes assists in clearing up this matter. Sup- 
pose an annuity certain of $1, to continue 31.28 years, is granted 
to each of 81,822 persons. At the end of one year, the company must 
pay out $81,822, $1 to each person, or to each person’s estate. Like- 
wise, the company must pay $81,822 at the end of each other year 
in this period. At the end of the period, however, the company makes 
its last payment, having made 31.28 payments in all. The sum of 
the payments, each discounted for the time to run before it is due, 
will be their present value. 

If the company grants a whole-life annuity of 1 to 81,822 persons 
aged 35, however, it will not be called upon to pay out $81,822 at 
the end of one year, but only $81,090, since only 81,090 persons sur- 
vive that year, according to the table. At the end of the second year 
it will be obliged to pay out still fewer dollars, only 80,353 persons 
surviving to receive their payments. So the company will pay out 
fewer dollars, in this case, during the first 31.28 years than in the 
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case of aimuities certain, but some of its life-annuity payments will 
continue far beyond the curtate expectation of 31.28 years, so that the 
average number of payments made per individual will be 31.28, as be- 
fore. It is the present value of these delayed payments, which is lower 
than if they were to be made earlier, that renders the present value 
of the whole-life annuity less than the present value of an annuity 
certain for the curtate expectation of life. It is less by a still greater 
amount than the value of an annuity certain for the complete expecta- 
tion, which is one-half year longer than the curtate expectation. Also, 
the higher the rate of interest, and the younger the age, the greater 
will be the discrepancy. 
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Net Single Premiums: Insurances: Columns C and M 

Tern and Whole-life Insurance. — As previously mentioned, in- 
surance policies are usually quoted at so much per $1000 of pro- 
tection. Premiums, however, are usually calculated in the first place 
for 1 of protection because of the convenience with which the figure 
1 may be handled in mathematical operations, and the ease with which 
premiums for 1 of insurance may be converted into premiums for 
$1000, or for any other amount, of protection. Suppose, then, it is 
desired to find the net single premium for a five-year term insurance 
of 1, issued at age 35 according to the American Experience table 
of mortality with interest at 3 per cent. If the company were to 
issue such a policy to each of 81,822 persons living at age 35, the 
company must prepare to pay 732 claims within one year, according 
to the table. The company will, however, collect the net single 
premiums now at the beginning of the contract, and, by assumption, 
will pay claims only at the end of the policy-year in which they 
occur. The company will therefore be called upon to pay 732 one 
year hence, according to this assumption and according to the mor- 
tality table. Hence at the present moment the company must collect 
the present value of these claims, which according to interest table II 
is, .97087379 X 732 == 710.67961428, Now the company will also be 
called upon to pay the claims that arise during the second year. 
These, according to the table, will be 737 in number; and again, by 
assumption, they will be paid at the end of the policy-year in which 
they mature, or in this case, two years hence. To provide for the 
payment of these anticipated claims, the company must collect their 
present value, which, with interest at 3 per cent, is, .94259591 X 737 
= 694.69318567. 

Arranging in tabular form: 

. 97087379 X 732 = 710 67961428, present value, first year's claims 
. 94259591 X 737 = 694 69318567, present value, second year's claims 
-91514166 X 742 — 679 03511172, present value, third year's claims 
.88848705 X 749 = 665 47680045, present value, fourth year's claims 
.86260878 X 756 == 652.13223768, present value, fifth year's claims 

3402 . 01694980, present value, all five years^ claims 

83 
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-This total, then, is the sum the company must collect from the 
group of 81,822 persons living now at age 35, in order to pay 1 to 
each one’s estate in case of death during the next five years. The 
amount collected per individual would therefore be 3402.01694980 ~ 
81822 =: 0.04157826, the net single premium. If the amount of in- 
surance on the face of the policy were $1000, the net single premium 
could be immediately found by moving the decimal point three places 
to the right, $41.58 being the net single premium to the nearest cent. 

Using the symbols \nAa, to represent the net single premium for a 
temporary insurance of 1, to represent the number dying during the 
first year following age x, dx-^2, the number dying during the second 
year, etc., the above process of finding the net single premium for a 
five-year term policy of 1 of insurance may be set down: 

lx 

Whole-Ufe Insurance. — To find the net single premium for a 
whole-life insurance of 1, issued at age 35, proceed to discount future 
claims in the same manner as in the case of the term policy illus- 
trated above, but continue the discounting to the end of the mortality 
table, before dividing the present value of all anticipated future 
payments by 81,822, the number living at the age of issue. This 
operation would yield the net single premium for 1 of insurance. 
Multiply it by 1000, or set the point three places to the right, to 
obtain the net single premium for a $1000 whole-life policy. Hence, 
the rule for finding the net single premium is : find the present value | 
of all future claims when and as they will occur, according to the ^ 
mortality table, and divide the result by the number living, according 
to the table, at the age of issue. 

The net single premium for 1 of insurance is represented by the 
symbol Ax, in the case of whole-life insurance, and by \nAx, in the case 
of term insurance. From the above discussion, then, if dx is used to 
represent the number dying during the first year following age x, dx+t, 
the number dying during the second year following age x, etc., the net 
single premium for a temporary insurance of 1 to run for any term of 
years becomes: 

, ^ _vdx + vHx-^l + vHx+2 + . . . V^dx\.n--l 

— ■■■ " 5 


and the net single premium for a whole-life poKcy becomes: 


Ax 


vdx + vHxj-i + ^dx +2 + etc. 

lx * 
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Thdfsame results may be obtained by using the probabilities involved, 
which thus far in this discussion have been allowed to remain in the 
background. Thus the net single premium for the five-year term 
insurance might be foimd as follows: 


^X1 

81822 


X 97087379 = 


710.67961428 

81822 


737 

81822 


X 1 X 94259591 


694.69318567 

81822 


742 

81822 


XI 


X 91514166 = 


679 03511172 
81822 


749 

81822 


XIX .88848705 = 


665 47680045 
81822 


756 

81822 


XIX 86260878 = 


652 132237G8 
81822 


Total 


3402 016949S0 
81822 


=' 0.04157826, the net single 
as before. 


premium, 


In other words, the problem may be looked upon in this manner: 
If a company agrees to pay 1 to the estate of a person now aged 35, if 
that person should die within the next five years, the face of the policy, 
or 1, is exposed to five separate and distinct hazards. The company 

noo 

may be obliged to pay because death happens within one year, 

81822 

represents the probability that this event will occur. The probability 
of occurrence multiplied by the amount at risk yields the value of the 
risk, if no interest is involved. By assumption, however, the company 
will collect the premium now and will not pay the claim for one year 
in any event. Hence the value of the risk discounted for one year, 
yields the present value of the company’s agreement to pay 1 if death 

737 

should occur the first year. Likewise, X 1 X .94259591, or the 

probabihty that the company will have to pay the claim because of 
death during the second year, multiplied by the amount at risk, and 
discounted for the time to run prior to payment, gives the amount the 
company should ask for exposing 1 to the risk of the insured person’s 
death during the second year following age 35. So the process may be 
repeated until the end of the term is reached. If the term were made 
long enough to extend to the end of the mortality table, the net single 
premium for a whole-life poliey would appear. Hence, as with annui- 
ties, multiply the amount at risk by each probability of its occurrence. 
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and discount the result for each period of time the money may^remain 
under the company’s control. 

Commutation Columns C and M.— As in the case of annuities, 
the elementary methods of calculation are used only for purposes of 
illustration. In actual computations they would be entirely too 
tedious, even when the modem computing machines are available. 
Hence methods have been devised for the construction and use of 
auxiliary tables, by which premiums may be determined with much 
less effort. Thus, multiplying the fraction on the right-hand side of 
expression, 

^ vdx *4“ 'O^dx+i d" v^dx+2 Hh v^dx-^z "t* ©tc. if 

Ax , by 

the following result is obtained: 


Ax 


d^'^'^dx + if'^Hx+i + v^'^^dx +2 + if'^'^dx+z + etc. 

iflx 


The values of iflx at each age have been determined and tabulated 
in the commutation column headed as previously explained. The 
value of the denominator of the fraction, then, may be learned at once by 
referring to the commutation tables. Additional columns must be 
constructed, however, before the value of the numerator can be as 
readily ascertained. The first step in the construction of these addi- 
tional columns is to ascertain the value of at all ages, and set 

down the results opposite age x. Starting at the end of the table for 
convenience of illustration, at age 95, 

= .05856342 X 3 - .17569026. 

Then if^^dx^ when x is 94, would be: 

^+idx = == .06032032 X 18 = 1.08576576. 

Then continuing back to age 10, the complete column of values of 
would appear. This column is headed Cx and is spoken of as 
commutation column C. It is so seldom necessary to use this column 
that it is not included in the commutation tables in this book. A 
column which is derived from column C, however, is very often used, 
hence a few of the values of column C are herewith set down: 


Age 

C, 

Age 

C. 

90 

26 13805 

93 

3 60354 

91 

16 21475 

94 

1 08577 

92 

8.76715 

95 

.17569 


COMMUTATION COLUMNS C AND M 


87 


Substituting C* for wherever it appears in the numerator, 

and substituting Da, for in the denominator, of the fraction, the net 
single premium for a whole-life insurance of 1 now becomes: 

^ Cx '-h Cx+l + Cx+2 + UaH-3 + Otc. 

= . 


The convenience of having the values of Cx + Cx+i + etc., summed to 
the end of the table from each age immediately becomes apparent, the 
sum showing the numerator of the fraction at once. Therefore, 
column M has been formed, by summing the values of C*. Thus, 
again starting at the end of the table, the last figure in column M is 
.17569, the same as in the column. Add the last two figures in 
column C to get 1.26146, the figure in the Mx column opposite age 94. 
Add to this, the figure in the Cx column opposite 93, to get 4.86499, the 
value of Mx when x is 93. (The addition produces 4.86500, due to 
tabulating only to five decimal places.) Then to this add the value of 
Cx at 92, and 13.63215, the value of Mx at 92 will appear. Continuing 
back to age 10, column M of the commutation tables, is constructed. 
Then, since Mx ^ Cx + Cx+i + etc., the fraction expressing the net 
single premium for a whole-life insurance of 1 becomes: 

4 _ Cx Cx+i + Cx +2 + etc. __ Mx 

" “ Dx D; 


Now if a; is 35, the net single premium is: 


Az5 = 


M, 


35 


Dzs 


12209.42 

29078.18 


0.41988. 


For a $1000 policy issued at age 35, the net single premium would be, 
$419.88. 

Furthermore, 

4 AT x+ n 

a;-|- ]nv * 


Hence if a: = 35 and n = 5, 


A M 40 


11000.40 

23943.9 


= 0.45942. 


For a term insurance of 1, it has been shown that; 

I ^ vdx 4“ 1 “f" , , , V dx+ n— 1 

— 5 

t'X 

= + d‘'^^dx+i + ■ . . 

V ad X 

_ C* + Cx+1 + Cx+2 + • . . Cx+n-1 
Dx 
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, Since, however, Cx + Cx+i + Cx +2 + etc., to the end of the table 
equals the value of may be looked upon as the sum of two 
series, one consisting of C® + Cx+i + Cx +2 + etc., up to and including 
Cx+n-i] the other beginning with Cx+n + Cx+n+i + etc., on to the 
end of the table. The value of either of these two series subtracted 
from the value of ilf must yield the value of the other. The value of 
the second series has been found to be Mx+ «. Hence, 


and 


Cz + Czj-l + CaH-2 + Cx-{-3 + * . . Cx+n-1 = Mx “* M x-ir n] 

U — + Cg+2 + • • » C ar4. ft— 1 

" ”■ Dx 

Af X AT g-f. ft 

Dx * 


Now to find the net single premium for the five-year term insurance 
issued at age 35 from the commutation columns. Appendix C: 


[nAa; — 

I5A35 == 


Mx-M.. 


a;+ n 


D* 

■M35 -- 

12209.42 - 11000.40 
29078.18 


0.041578, 


or $41.58 per $1000 of insurance, as before. 

It is possible to purchase a whole-life policy now at age x but have 
it become effective only after a period of n years. Such a contract is 
known as a deferred insurance, and the present net single premium for 
it would be the present value of a pure endowment due at the end of 
n years whose face is the net single premium for the whole-life policy 
if issued at age x + n. Hence: 

I j jn y. Mx+n 

nlA. - - Dx ^ Dx+n Dx * 


Single Premium from Annuity Values. — ^It will be recalled that 
the present value of a life annuity-due, of 1, is 1 + as found in 
Chapter V. An annuity-due of 1 provides for the payment of 1 at the 
leginning of every contract-year the annuitant enters. A life annuity, 
on the other hand, provides for the payment of 1 to the annuitant 
at the end of every contract-year he completes. Its value is a^, or 1 less 
than the value of an annuity-due, as shown in Chapter V. Now sup- 
pose a third type of life annuity which provides for the payment of 1 
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to the annuitant, or to his estate, at the end of every year he enters. Tie 
value of this contract is less than that of an annuity-due, because the 
first payment will not be made until the end of one year; the second 
payment will not be made until the end of the second year, and then 
only if the annuitant is living at the beginning of that year, etc. It is 
greater than the value of an annuity, however, because the first pajonent 
must be made at the end of the first year whether the annuitant sur- 
vives the year or not, and the second payment must be made at the end 
of the second year whether the annuitant survives that year or not, 
provided he is living at its beginning, etc.; since the contract calls for a 
payment at the end of each year he enters. Its value is evidently the 
same as the value of an annuity-due, except for the fact that the first 
pajment is delayed one year. In other words it is an annuity-due 
granted now at age x but beginning one year hence. Therefore its 
present value is the value of an annuity-due based on the present age 
x, discoimted for one year; that is, its value is v{l + af). 

Now, at some time in the future the annuitant will enter a contract- 
year, and fail to complete it alive. The above annuity whose value is 
«;(! -f* a®), will pay his estate 1 at the end of that year. An ordinary 
annuity whose value is will not pay his estate anything at the end 
of that year. The difference between v(l + af) and a^j therefore, is 
the present value of an agreement to pay 1 at the end of the year in 
which death occurs, which is the net single premium for a whole-life 
insurance of 1. Hence: 

Ax = v{l + af) — a*. 

Example. — Calculate the net single premium for a whole-life 
insurance of 1 issued at age 35 according to the American Experience 
table and 3 per cent. 

Solution . — In Chapter V, values, when x = 35, were found as follows: 
a* = <235 = 18.9174 

1 + = 1 + ^35 = 19.9174. 

From interest Table II, v = .97087379, when i = .03. Therefore: 

Ax = t^(l + a*) — ax 
Azb = (.97087379 X 19.9174) - 18.9174 
= 19.33728 ~ 18.9174 

= 0.41988, the net single premium for 1 of insurance, or 
$419.88 for $1000 of insurance, as before. 
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, It appears, then, that the value of A* could be determined from 
column N, of the commutation tables, without the aid of column Af. 
Thus it was found in Chapter V that 


Hence: 


1 + Otx 


^ ATx-i 


and Ux 


d; 


Ax “ y(l + CLx) — dx 


Nx^i 

Dx 


Nx _ vNx-i-Nx 
Dx Dx 


From this expression it appears that column M could have been 
constructed from the values in column N; for it has now been found 


that, 


Ax 


vNx~-l ~ Nx 
Dx 


Mx 

Dx 


Whence, 

Mx = vNx^i — Nx- 


If X = 35, and i = .03, Mz6 == vNz 4 . — Nzb 

= (.97087379 X 579160.7) ~ 550082.5 

= 12209.4, the value as found in column 
M opposite age 35. 

The relation of single premiums to annuities is of sufScient impor- 
tance to warrant further explanation. Since v — - - the above expres- 
sion of the net single premium for a whole-life insurance of 1, may be 
modified as follows: 


Ax == ?;(1 + — Qfx 

1 + ax ^ 

= T+T" 

1 "f" ffli (1 H" i)ci» 


1 + i 

1 "4“ dx 


1 

dx ' '^dx 


1 


l + i 

idx 1 


‘Z'U'x 


1 + « i + i 1 + r 


i Uo 

If interest is at 3 per cent, j ^ = .02912621, which is one 
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year’s discount, for, 1 — .97087379 = .02912621. Substituting d (one 
year’s discount) for , . , and continuing: 

1 "T I 

- _ 1 ia^ 

1 + 1 

= V — dax 
= 1 — d — dax 
= 1 ^ d(l + a.) 

The problem, then, of computing the net single premium for an 
insurance of 1 may be conceived of in this manner : If the insured 
were to die at once, the value of the insurance would be 1. Since, 
on the average, however, the insured will live a considerable period 
of time, the single premium is less than the face of the policy. How 
much less? In computing net single premiums, the company allows 
a discount of d each year the money remains under its control. It 
will have the net single premium under its control during the life- 
time of the insured. By assumption, it will retain control of this 
money at least one year. The discount, d, then, becomes an annuity- 
due for the lifetime of the insured, the present value of which is 
allowed the insured in the form of a reduction from the face of the 
policy. The ditference between the face and the present value of 
annuity-due of d is the net single premium. 

Example, — Calculate the net single premium as of age 35 for a 
whole-life insurance of 1, according to the American Experience table 
and 3 per cent. 

Solution: 

A* “ 1 — d(l + Ux) 

= 1 - .02912621 X 19.9174 
= 1 - .580118 

= .41988, or $419.88 per $1000 of insurance, as before. 

Endowment Insurance.— As explained in Chapter II, an endow- 
ment insurance policy provides for the payment of its face value in 
case the insured person dies during the endowment period, and also 
in case he survives to the end of that period. The basis for the 
determination of the net single premium for such a contract has 
already been given. The net single premium sufficient to provide for 
the first contingency, that of death during the term, is evidently the 
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net single premmm for a term insurance policy to run for the endow- 
ment insurance period; the net single premium for the second con- 
tingency, that of survival to the end of the term, is the net single 
premium for a pure endowment maturing at the end of the endow- 
ment insurance period. The sum of these two premiums, therefore, 
would he the net single premium for the endowment insurance. 

An endowment insurance policy is thus a combination of a term 
insurance policy and a pure endowment. Using s:^mbols to which 
the commutation columns may be at once applied, it has been shown 
that the net single premium for a term insurance policy may be 
expressed ; 

f ^ X x-h n 

Dx ^ 


and the present value of a pure endowment may be stated : 

rp n 

Dx * 


The value of both of these would be their sum; hence the present 
value of an endowment insurance of 1, or, 


\nAEx 


Mx -^x-^n I Dx+n 
Dx Dx 


^ X Af -j- Dx-j- n 

Dx 


Example. — Calculate the net single premium for a 20-year endow- 
ment insurance policy of $1000 issued at age 35 according to the Ameri- 
can Experience table of mortality with interest at 3 per cent. 

Solution: 


\nA-Ex ““ 


X x-^ n ”f" Ex-^n 

Wx ’ 


Referring to columns M and D in the Appendix: 


\20AE25 == 


12209.42 - 7748.344 + 12703.88 
29078.18 


= .590303, the net single premium for an endowment insurance 
of 1, or $590.30 for a 20-year endowment insurance 
policy of $1000. 

To find the net single premium for a double endowment of 1; that 
is, one that promises to pay 1 if death should occur during the period, 
and 2 in case of survival, multiply the net single premium for the pure 
endowment by 2. The value of the double endowment thus becomes, 

I 2.0 aH- n 

Dx ^ Dx ^ 
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The net single premium for a semi-endowment of 1, which promises 
1 in the event of death during the period, but only | in case of survival 
to the end of it, may be found by taking § of the value of the pure 
endowment element. Thus : 


I nA X + 


ilf x4. n I Dx+ n 

Dx 2i)x’ 


Installment Insurance. — Suppose an insurance policy provides 
for the payment of ten annual installments of $100 each, beginning 
upon the happening of an event insured against. The amount which 
the company must have on hand upon the happening of the event, 
in order to meet these ten payments, is their present value. Thus, 
upon the happening of an event insured against, the company must 
have $100 to pay out at once, the present value of $100 to be paid 
out one year later, the present value of $100 to be paid two years 
later, etc. The present value of a ten-year annuity-due and certain 
may be ascertained from interest table IV. At 3 per cent, it is 
8.7861, for ten annual payments of 1, or $878.61 for ten annual pay- 
ments of $100, the first payment to be made at once. $878.61, there- 
fore, is the amount of insurance for calculation purposes. Hence 
when the net single premium for 1 of insurance has been determined, 
jxo matter what may be the type of policy, the net single premium 
for 1 of insurance multiplied by 878.61 gives the single premium for 
the contract to be issued. At a different rate of interest, or for 
installments of different amounts or over different periods of time, 
the present value of the installments would, of course, be greater or 
less than 878.61, as the case may be; the amount could be ascertained 
by consulting interest table IV. 

Suppose a policy allows the beneficiary to choose between a cash 
payment of $1000 at once upon the happening of the event insured 
against, or ten annual installments beginning upon the happening of 
such an event. Since the beneficiary may choose the $1000 cash, 
$1000 must be considered as the amount of insurance. Premium 
computation, therefore, is exactly the same as if no option were offered 
by the company. Should the beneficiary, however, elect to receive 
ten annual installments in lieu of $1000, each installment should be 
greater than 100. As explained in a previous chapter, the amount of 
each installment should be as much greater than 1, as 1000 is greater 
than the present value of 1. At 3 per cent, therefore, each of the tep 

installments should be = $113,81. 



94 


NET SINGLE PREMIUMS: INSURANCES 


The ConUnuous4nst aliment Option . — If the policy offers the option 
of a cash settlement or settlement by means of a continuous install- 
ment, or annuity-dne, certain and continuous, the face of the policy, 
which may be demanded by the beneficiary at the happening of an 
event insured against, is again the amount of insurance, and premium 
calculations are no different from what they would be if no option 
were offered. If the continuous installment is elected, the face of the 
policy is treated as the present value of an annuity-due, certain for 
the specified number of years (usually twenty) and continuous, be- 
ginning at once upon the death of the insured person, and calculated 
according to the age of the beneficiary when the first payment falls 
due. The method of calculation was explained in Chapter V. 

Continuous-installment Insurance . — ^When the policy leaves no 
option, but definitely states that, upon the death of the insured 
person, annual installments of stipulated amounts will be paid to a 
named beneficiary, certain for a number of years and continuous 
during the after-lifetime of that beneficiary beyond the guaranteed 
period, the net single premium must be based upon two lives, that 
of the beneficiary and that of the insured person. For example, sup- 
pose a contract is granted to a person now aged 35, which promises 
to pay 1 per annum for 20 years certain and continuous beginning 
upon the insured person’s death, to a beneficiary now aged 30. What 
should be the net single premium? The benefit may be considered 
as two separate benefits ; one, an insurance policy for an amount equal 
to the present value of the 20 guaranteed payments; and the other, 
a reversionary annuity to the beneficiary for her after-lifetime beyond 
the guaranteed period which begins with the insured’s death. The 
method of calculating the net single premium for an insurance pay- 
able in annual installments has been demonstrated in this chapter, 
and the determination of the present value of a reversionary annuity 
IS explained in Chapter V. It is important to note, however, that 
the reversionary annuity becomes effective only at the end of twenty 
years after the death of the insured. To find the present value of 
this benefit, the present value of a life annuity on the life of the 
beneficiary at age 30, deferred 19 years, should be diminished by the 
present value of a joint-life annuity on the life of the beneficiary 
at age 49 and the life of the insured at age 35, to arrive at the true 
present value of the reversionary annuity benefit. This present value, 
added to the net single premium for the commuted value of the 
installments certain, yields the net single premium for the continuous- 
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installment policy, when the installments are to be paid annually in 
advance. 

The net single premium obtained in this manner is a little more 
than sufficient to provide for a monthly income policy, one-twelfth of 
whose annual installment is paid monthly. Thus, suppose the net 
single premium has been determined for a continuous-installment 
policy which promises to pay $600 upon the death of the insured, a 
like sum each year thereafter until 20 payments have been made, the 
payments then being continued throughout the remainder of the 
beneficiary’s lifetime. This premium is slightly greater than would 
be necessary to provide a payment of $50 upon the death of the 
insured, a like sum each month thereafter until 240 payments have 
been made, and continuing throughout the after-lifetime of the 
beneficiary. From the principles explained previously it wnuld be 
possible to calculate the present value of a reversionary annuity pay- 
able monthly. The present value, also, of 240 monthly installments 
is quite easily obtained. The difference between the net single 
premium obtained in this manner, however, and that calculated on 
the basis of annual payments, is so slight that the additional cal- 
culations are scarcely worth while. 

The Monthly-income Option , — ^When the policy provides a definite 
face value of, say, $1000, which may be demanded by the beneficiary 
upon the death of the insured, or which may be settled, either at the 
option of the beneficiary or of the insured, in the form of installments 
certain and continuous, the amount of each installment depending 
upon the age of the beneficiary when the claim falls due, the dif- 
ference between annual and monthly payments should be considered. 
Premium calculations, as explained above, remain the same as if no 
option were offered. To determine the amount of each installment 
when they are to be paid annually, the face value is divided by the 
present value of a whole-life annuity-due, certain and continuous, 
based on the beneficiary’s attained age, as was also explained above. 
When the installments are to be paid monthly, to arrive at the correct 
amount of each installment, the face value should be divided by an 
annuity-due, certain and continuous, based on the beneficiary’s at- 
tained age but payable monthly. The amount may be approximated, 
however, by dividing the amount of an annual installment, as if the 
payments were to be made annually, by the present or commuted 
value of 1 per month for 12 months, the first payment of 1 being 
due at once. 
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Income or Guaranteed-interest Bonds. — While so-called gnaran- 
teed-interest bonds are seldom made use of in this country, there are 
several types of them that are of sufficient interest to merit brief 
explanations. It is evident that instead of making a cash settlement 
of the amount insured when a claim arises, the company could, should 
the beneficiary or the insured desire such an arrangement, afford 
to keep the money in its possession, pay interest on it to the beneficiary 
at the rate assumed in premium computations for any definite period 
of time or for the remainder of the beneficiary’s life-time, and then 
pay the full face value, without any addition to the regular net 
single premium. It could even afford to make this type of settlement 
participating, in that it would be able to pay the beneficiary the net 
rate of interest realized on its investments. If the company wishes 
to guarantee a rate of interest higher than the assumed rate which 
it may reasonably expect to earn, however, the difference between the 
guaranteed rate and the assumed rate is an additional benefit, for 
which the company should charge an extra premium in addition to 
the regular net single premium. Thus suppose the policy provides 
that upon the happening of some event insured against, the company 
will pay $60 at once, $60 each year thereafter until 20 payments have 
been made, and then $1000 at the end of 20 years. The question to 
be answered first in the computation of the net single premium for 
this contract, is: what sum must be considered as the amount of 
insurance? In other words, how much must the company have on 
hand when one of the events insured against happens, in order to 
meet these payments ? If the company assumes it will be able to earn 
3 per cent compounded annually on funds under its control, the 
present value of the $1000 due 20 years hence from the time the claim 
arises, is $553.67, from interest table II. The preseht value of the 
$60 due at once, is evidently $60 at the time the claim arises. 
The present value of the remaining 19 payments of $60 each is 
14.32379911 X 00 = $859.43, from interest table IV. The present 
value of all of the 20 payments of $60 each is, therefore, 60 + 859.43, 
or $919.43. At the time the claim arises, then, the present value of 
all the payments which the company must make, is, 553.67 + 919,43, 
or $1473.10. Using this sum as the face of the policy, or ^^bond,” 
compute the net single premium in the ordinary manner. This type 
can be granted on the term, whole-life, endowment insurance, or other 
plan, but premium calculations for an insurance of 1 on tlie several 
plans have already been explained. 

The face value of $1473.10, which would be used in this instance 
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for calculating the net single premium, may he ascertained in another 
manner. The full value of $1000 may be considered as if it were 
due at the time the claim arises. If the company has that amount 
under its control, it could pay $30 from interest earned on the $1000 
at the end of one year and $30 each year thereafter until 19 payments 
have been made, and then the $1000 at the end of 20 years, without 
an additional premium. The company, however, agrees to pay $60 
at once, and $60 per annum thereafter until 20 payments have been 
made, and then the $1000 at the end of 20 years. Hence it must 
charge an extra premium for this first payment of $60 at once 
and for the extra annual payments of $30 per year for the next 19 years, 
the first of which is due one year following the date when the claim 
arises. The present value of the extra payments of $30 per annum 
payable at the end of each year, for 19 years, the first to be made 
one year after the claim arises, is, 14.32379911 X 30 = $429.71. The 
company will not need quite so much, however, since it will hold the 
$1000 during the twentieth year following the date of the claim, and 
could therefore pay $1030, 20 years hence, whereas it is only obligated 
to pay $1000. The $429.71 may therefore be reduced by the present 
value of $30 due 20 years hence, or by .55367575 X 30, or $16.61. 
Hence 429.71 — - 16.61 = $413.10, the amount necessary for the com- 
pany to meet all of the extra payments of $30 above the interest 
earnings on the $1000, except the first payment of $60 due at once 
when the claim arises. The $60 at once added to the present value 
of the other payments above interest earnings at the assumed rate 
of 3 per cent, or $413.10, equals $473.10, the present value of the 
total benefits in excess of the $1000 face value. This sum plus the 
face, or 473.10 + 1000, yields $1473.10, the total amount of insurance, 
as before. 

Another type of bond might provide for the paymenli of $1000 
at once upon the happening of an event insured against, $60 at the 
end of each year thereafter for 20 years, and another $1000 at the 
end of the 20-year period. Here the amount of insurance is $1000, 
the present value of the $1000 due at once, 

-f 892.65, the present value of $60 per annum at the end of each 
year for 20 years, 

+ 553.67, the present value of $1000 due 20 years hence, 


= 2446.32, the total amount. 

Still another type of policy might provide for the payment of $60 
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at once to a beneficiary upon the death of the insured, $60 per annum 
thereafter for the after-lifetime of the beneficiary, and then $1000 
at the latter’s death. In this case, the net single premium would be 
the sum of the net single premiums for the following benefits: 
1000 + 60, due at once upon the death of the insured ■+ [(the present 
value of a whole-life annuity of 30 to the beneficiary) — (a joint-life 
annuity of 30 on the lives of both insured and beneficiary) ] — the 
net single premium for an insurance of 30 on the life of the benefi- 
ciary, since one year’s interest will have accumulated on the $1000 
held by the company during the last year of the beneficiary’s life, 
and the company will only pay $1000 at the end of that year, — ^not 
$1030. 

0-w Joint-life Insurance. — ^As explained in Chapter II, a joint-life 
insurance policy becomes payable by the company upon the happening 
of the first death among the joint-lives insured. Thus suppose an 
insurance of 1 is granted to x and y jointly, x now being 35, and y, 
30 years of age. There are two methods of arriving at the probability 
that the claim will arise during the first year. First, it may be taken 
as the sum of the three compound probabilities that x will die within, 
and 2/, survive, the first year, that y will die within, and x survive, that 
year, and that both will die within one year. A much easier method of 
arriving at the same result, however, is to subtract the compound 
probability that both will survive that year, from 1; that is, if both 
survive that year, the company will not be called upon to pay the claim 
at the end of it; whereas, under any other circumstances, the claim 
will arise. The probability insured against during the first year, then, 

is, 1 — ^ fliil)’ to the American Experience table 

of mortality. The probability that the claim will arise the second year 

is the probability that the first death of the two will occur that year, 

which, it may be demonstrated, is the probability that both will survive 

to the beginning of that year, less the probability that both will survive 

X .X 1 mi. /81090 ,, 84721\ /80353 84000\ . ,, 

to Its close. Thus, X X is the prob- 

ability that the claim wiU arise during the second year. Then, con- 
tinuing until the older life reaches the end of the mortality table, the 
probability of the claim arising in each separate year will have been 
determined. Thus, the operation would be: 


'81090 8472U 

81822 ^ 85441 y 


XIX .97087379 == 
present value, 1st year’s risk; 
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[(ilx|Sl)-(iix|S)]x.x.— = 

present value, 2d year’s risk; 


r/80353 ,, 84000\ /79611 83277\] 

L\81822 ^ 85441/ \81822 ^ 85441/. 


XIX .91514166 = 

nrpfipnf, v^.lnA ri.cjlr. 


etc., to the end of the mortality table for the oldest life. 

The sum of the present values of all of the risks would be the net 
single premium. For a term policy, the operation would merely be 
shortened. Thus for a 10-year term policy, the process need only be 
continued until the present value of the 10 separate years^ risks have 
been determined. 

As in the case of policies on single lives, however, this method of 
procedure is entirely too tedious for practical use. Inspecting the first 
few figures in the above demonstration and substituting symbols for 
their values, it will be observed that the common denominator of the 
fractions expressing the compound probabilities is in each instance, 

Ixly, or Ixy. Since ^ = 1, the present value of the first yearns risk may 

Lxy 

be expressed, 

/k _ Ui : iH-i \ ^ . 97087379 . 

\Cxy txy J 

This, however, is equal to when v = 

present value of the second year's risk, then, may be expressed, 

‘ aH-l — W2 : y+2) 

1 ? 
vxy 

and the value of all of the years' risks, or the net single premium, may 
be expressed: 


, _ v(J>xy — ZaH-1 : jH-l) + V^Qx+l : y+1 ““ lx +2 I v+2) + OtC. 

^xy 7 

Lxy 

Multiplying the right-hand side of this equation by -j, which does 
not change its value, it appears that: 

^ _ if : j,+ i) if+^(lx+i : ,H-i — lx+2 : y+2) + . . . 

Iflxy 

G xy 4“ : y+l + C7a^^2 : y +2 + » > . 

^xy 
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Commutation tables based on joint-lives may then be made use of to 
ascertain the value of and the net single premium may be readily 

JL^ XU 


determined. Likewise, with proper modifications, the formulas for 
insurances, annuities, and endowments, based on single lives, can be 
applied to determine all of the usual joint-life values. 

Insurance Payable at the Moment of Death. — So far, in the 
discussion of insurance premiums, it has been assumed that claims will 
be paid at the end of the policy-year in which they occur. This is one 
of the assumptions on which practical calculations are usually based, 
and its use is continued for reasons explained in Chapter V. In practice, 
American companies pay their losses very promptly after receiving due 
proof that a legitimate claim has arisen. When the death rate is 
approximately uniform throughout the year, therefore, it appears that 
claims are paid about six months earlier, on the average, than is assumed 
in calculating the net single premium. To calculate the net single 
premium for a policy payable at the moment of death, which, on the 
average, will occur very nearly at the middle of the policy-year, it is 
necessary to take into accoimt the interest which would have been 
earned had the policy not been paid until the end of the policy-year. 

represents the net single premium for a whole-life insurance of 1, 
payable at the end of the policy-year in which death occurs. If the 
insurance of 1 were to be paid six months earlier, or at the approximate 
moment of death, on the average, six months’ interest on 1 would be 
lost by the company. At 3 per cent, the interest lost would be 0,015, 


or If this is to be lost, it may be looked upon as an extra benefit 


conferred upon the insured, and for this benefit, the correct net single 
premium may be determined. Since Ax multiplied by the amount of 
insurance yields the net single premium for that insurance, .015 X Ax 
or .01 SA*, is the net single premium for the extra benefit conferred 
when insurances are made payable at the moment of death. The 
regular net single premium for 1 of insurance, is A*. The sum of these 
two, or A* + .015Aa;, then, would be the net single premium for a whole- 
life insurance of 1, payable at the moment of death instead of at the end 
of the policy-year in which death occurs; but, 

A, + .015A. = AM + .015) = ^.^1 + 


Hence the expression, approximately correct, showing the value of a 
whole-life insurance of 1 payable at the moment of death, is: 
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Approximation of Term from Age and Premium. — ^As explained 
in Chapter IX, it often happens that a policyholder will have occasion 
to discontinue the payment of his premiums on an insurance policy. 
Under such circumstances one of the options offered by the companies 
is that he may accept a term insurance policy in lieu of a cash settle- 
ment of his surrender value, the term to extend as far into the future 
from his attained age as the cash value, used as a net single premium, 
will carry it. In practice, then, it is quite often convenient to know 
how to determine the term through which a given net single premium 
will carry a policy from some specified age. 

The symbol for the net single premium for a term insurance policy 
of n years^ duration, is and its value in terms of the commutation 


symbols, is 




n 


as shown above. 


Now supposing the term, n, 


is unknown, and letting it be represented by the net single premium 
for a term-insurance policy issued at age but with the length of the 
term unknown, may be expressed: 


In'Aa; — 


D. 


The net single premium being given, the values of aU of the above 
terms are either known, or directly ascertainable from the commutation 
columns, except Now if the value of could be found, 

the term of years elapsing between ilf® and ifan-n' is evidently the 
length of time the term policy is to run. Clearing the above equation 
of fractions, 

Transposing, 

The value of \n'Ax being given, and those of Mx and Dx having been 
ascertained from the commutation columns, the multiplication of the 
value of Dx by that of \n'Axy and the subtraction of the result from the 
value of Mx, may be performed, and the value of Mx+n' will appear. 
If it is desired to approximate the term only to the nearest year, refer- 
ence may be had to column M to find the value in that column which 
most nearly corresponds to the ascertained value of Mx+n^. The age 
at which this value is found in column M is the age at which the insur- 
ance ceases. The age at which the term begins (age x) being given, 
and the age at which it ceases (age x + n') having been ascertained, 
the length of the term at once appears. 
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Example. — Given $41.58 as the net single premium for a $1000 
term policy issued at age 35 according to the American Experience 
table and 3 per cent, to approximate the term to the nearest fuU year. 

If $41.58 is the net single premium for a term insurance of $1000, 
.04158 must be the net single premium for a temporary insurance of 1; 
expressed by In'Ax^ since the term is unknown. Referring to the com- 
mutation columns for the values of Mx and Dx at age 35, 

= 12209.42 ~ (29078.18 X .04158) 

= 12209.42 - 1209.07 

- 11000.35. 

Referring again to column Af, the value in that column nearest 
11000.35, is 11000.40, which is opposite age 40. The policy which is 
issued at 35 ceases at age 40, therefore, and so the term is 5 years. 

In the above example, the term was approximately 5 years even, 
because the net single premium for a 5-year term policy at age 35 was 
chosen. It would have been exactly even if a sufficient number of 
decimal places had been taken in the values of Mxj Dx and \n'A.x. In 
practice it seldom happens that the term will be an exact number of 
full years. It will usually be for a number of years and then for a 
certain number of days longer. To find approximately the number of 
days additional, take the difference between the values in column M at 
the exact ages below and above the value of Mx+ n', and the difference 
between the value of M at the age below Mx+n'j and Afan- The ratio 
of this last difference to the first shows what proportion of the 365 days 
additional the policy should remain in force. 

Exa.mple. — Suppose the net single premium for a $1000 term insur- 
ance policy issued at age 35 on the basis of the American Experience 
table and 3 per cent, is $43.14. For 1 of insurance, then, the premium 
would be .04314, which is the value of From the formula: 

Afa?i-n' ~ Af a; 

- 12209,42 - (29078.18 X .04314) 

= 12209.42 ~ 1254.43 

= 10954.99. 

Now, 10954.99, falls between the values in column M opposite 
ages 40 and 41, It is at once evident that the policy should run for 
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5 years plus a certain number of days additional. The difference 
between the value of M at age 40, and its value at age 41, is 


11000.40 - 10772.72, or 227.68. 


Hence if the value of M^+n' had been 227.68 less than 11000.40, the 
value of M at 40, the term should have been 6 years, because 
would then have corresponded to the value of M at age 41, but the 
actual value oiM^+n’ is 10954.99, or 45.41 less than the value of M at 

45 41 

40. The policy should extend 227 53 ^ beyond age 40, therefore, 

45 41 

or, 00? go 365 = 73 days, approximately. The term, therefore, is . 

Zz!7.0o 

five years and seventy-three days. 

A slight inaccuracy is involved in these calculations since they are 
based on the assumption of a uniform death-rate throughout the 
policy-year. Strict adherence to the facts involves an increasing 
death-rate throughout the policy-year, at ages above 10. The error 
is on the safe side, from the company's point of view, however, since 
on this assumption it is calculated that the premium will be expended, 
and the policy will therefore cease, a little sooner than the rate of 
mortality makes necessary. 

Approximation of Endowment Periods . — Suppose the age of the 
insured and the net single premium of an endowment insurance of 1 
be given, to approximate the term to maturity. As found above, the 
formula for determining the net single premium for an endowment 
insurance of 1 from commutation columns, is. 


InAE, 


Af X Af xi- n "t" Ex-h n 

Dx 


When the length of the endowment period is unknown, the formula may 
be written 


WAEx = 


Mx — Mx^rn + Dx-^n* 
Dx 


Clearing of fractions, DxQn^AEx) = Mx - Transpos- 

ing the unknown quantities to the left-hand side of the equation, 

Mx-\-n Dx+n' — Mx Dx(\nAEf). 

Now find the values of Afa, and Dx from the commutation columns, 
and perform the multiplication and subtraction indicated by the right- 
hand side of the equation. The value of Mx^. n' — Dx^ will then have 
been determined, although the value of neither Afx+n' nor is 
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known. Next subtract the values of D from the values of M as found 
in the columns at ages at which it seems likely, from inspection, that 
the endowment might mature. Before many such subtractions have 
been made, a value next above and one next under the ascertained 
value of Mx-h — Dx+ n'j will have been found. If the endowment 
period is to be approximated to the nearest whole year only, the value 
of M minus the value of D which is nearest the value of Mx+ n' — n'y 
will be found opposite the age at which the endowment matures. The 
age at which it begins, age x, deducted from the age at which it ends, 
age X + n', wiU of course yield, n', the number of years in the endow- 
ment period, as was the case in the term insurance explained above. 
If the approximation of a number of days additional is required, proceed 
in the same manner as in estimating the length of a term policy, remem- 
bering that the difference between the differences in the values of M 
and D at the age next higher and next lower than the exact age at 
which the endowment terminates, would represent a full year’s exten- 
sion of the endowment term. 

Example. — Suppose an endowment insurance of 1 is issued at age 
35, the net single premium for which is 0.58712, on the basis of the 
American Experience table and 3 per cent. Find the period. 

Solution: 

= 12209.42 - (29078.18 X .58712) 

= ^ 4862.96. 

Observing differences between the values of M and D in the com- 
mutation tables, the above value of — Dx-t-n' is found to lie 

between ages 55 and 56. Thus: 

M 55 - D 55 = - 4955.54 

Af56 ~ Dse = - 4595.52. 

The endowment period is therefore somewhat longer than 20 years. 
Now, 

(Afss — D 55 ) — (M 5 Q — Dse) == — 360.02, 

(ikfss - D 55 ) - = - 92.58. 

Hence, 

92 58 

^ ~ days, approximately. 

The endowment period would therefore be 20 years and 94 days. The 
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endowment period for a $1000 endowment insurance policy would of 
course be the same, if the net single premium were 1000 times greater 
than the premium used in this illustration, or $587.12. 

Approximation of Annuity Periods , — Suppose the present value of a 
temporary life annuity of 1 issued at age 35 is 8.118, on the basis of the 
American Experience table and 3 per cent. What is the term? 


jSf — 

It has been found above that, {nUx — which may be 


written, {n'Ux 


Nx - N. 


x4- n' 


Dz 


Dx 

, when the term is unknown. 


Clearing of fractions, 


Px^n^^x) — N X N x+ n' • 

Transposing, 

■N x-\- n* ~ A " X P xi\n*U>x) • 

Substituting the given value of \n'Ci>x, and the values of N and D* 
as ascertained from the commutation columns, 

Nx-^n' = 550082.5 - (29078.18 X 8.118) 

= 550082.5 - 236073.7 

= 314008.8 

Inspecting column A, this value is found opposite age 45, which, 
therefore, is the age at which the annuity ceases. Hence the term is 
10 years from age 35. 
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Net Level Premiums : Commutation Columns E and S : Conversion 

Tables 

The Net Natural Premium. — ^The net natural premium rate is 
one which is just sufficient to pay for insurance from one premium 
date to the next. Thus if premiums are to be paid annually, the net 
natural premium is just sufficient to pay for the current year’s in- 
surance. A policy issued on this basis is called a yearly-renewable 
term policy, and the net natural premium rate for it is called a yearly 
renewable term rate. Such a policy is looked upon as if it were 
granted for one year only; that is, as a one-year term policy, to be 
renewed, however, for one year at the end of each successive year, 
provided the insured is living and pays the premium for each year 
according to his attained age, without an additional medical examina- 
tion. Since the probability of death within one year increases as age 
advances, at most insurable ages, the net natural premium must also 
increase as the policy advances in age. Following the rule previously 
developed ; that is, multiplying the amount at risk by the probability 
that the event insured against will occur, and discounting the result 
for the period of time the money remains under the company’s con- 
trol, the determination of the net natural premium at each age becomes 
a mere exercise in arithmetic. Thus the net natural premium for 
a one year insurance of 1 at age 35, on the basis of the American 
Experience table of mortality and interest at 3 per cent, is: 
.008946 1.03 = .008685. In this operation, .008946 is the prob- 

ability of death within one year following age 35, as found from the 
mortality table. For a $1000 policy the rate would be $8.69. At 
age 36, the rate would be : .009089 ~ 1.03 = .008824, or $8.82 per 
$1000 of insurance. At age 94, the rate would be .857143 ~ 1.03 — 
.832178 or $832.18 per $1000 of insurance. At age 95 it would be 
1~^1.03 = .97087379, or $970.87 per $1000 of insurance. 

It thus appears that a curve showing the trend of the net natural 
premium rate from age ten upwards would run a little under, but 
follow quite closely, the mortality curve. It is plain that the net 
natural premium or yearly renewable term plan is impracticable at 
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the extreme ages. Even at age 60 or 65, the net natural premium 
is high enough to become burdensome to most of those persons who 
are likely to desire this plan because of the relatively low premiums 
in the younger years. If a large group of persons at the younger 
ages should insure on the net natural premium plan, therefore, it is 
evident that as these persons grow older and as the contribution of 
each surviving member of the group increases, circumstances will 
compel some to discontinue their insurance. Others will drop out 
of their own volition. Those in poor health, however, will remain as 
long as possible, thus causing the actual mortality to exceed that 
expected. Now if it were possible to compel or induce young lives 
to join the group in sufScient numbers to maintain the same average 
age from year to year, a premium equal to the average annual 
premium for the group could be exacted from each one, and this 
premium need not increase. The young would then pay more than 
their death rates require, and the old would pay less. In other words 
the younger members would pay for the excess mortality amongst 
the older members. It is difficult, however, to secure young members 
on these terms, in the absence of compulsion or some powerful induce- 
ment, other than insurance, such as is held out to workers in an 
industrial or business organization, where, in the form of group 
insurance, the yearly renewable term plan has had a considerable 
modern development. With this exception, the net natural premium 
plan may be looked upon only as a means of offering cheap, temporary 
protection at the younger ages. It has been found necessary, there- 
fore, to devise some means whereby each member may be charged 
only for the risk assumed on his own life. The net single premium 
accomplishes this purpose, but single premiums are impracticable 
in most instances, because very few persons could afford an adequate 
amount of protection if they were compelled to pay in full for it 
at once, and many who could afford it prefer to invest their funds 
in other enterprises. To meet this situation, it is necessary to cal- 
culate annual premium rates which are equivalent to their respective 
net single premiums. 

The Net Annual Level Premium. — Ordinary Life Insurance. — It 
is evident that the company must charge either the net single premium 
or its equivalent, and that the net natural premium plan, in other 
than group insurance, does not prove successful in practice. So it 
is necessary to calculate a premium which will remain the same each 
year. Such a premium is called the net level premium. This means 
that the insured will be charged more than mortality necessitates in 
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the younger years, and less in the older years. The determination 
of the net annual level premium, then, involves finding an annual 
premium which is equivalent to the net single premium. 

Since the annual premium for an ordinary life policy continues until 
the death of the insured, it may be looked upon as an annuity-due which 
is purchased by the company from the insured person, and for which 
the company pays by granting an insurance policy. The annual level 
premium is an annuity-due because the first premium is payable at 
once at the beginning of the contract, and annually thereafter. Con- 
sidering the net annual premium, then, as an annuity-due, if its present 
value is equal to the net single premium for the insurance, it appears 
that the insured and the company have made a fair bargain. The 
insured agrees to pay so much at once and the same sum each year 
thereafter so long as he lives, the present value of the premiums payable 
over the span of life being equal to the net single premium; for this the 
company agrees to pay the amount of insurance, upon the death of the 
insured person. The present value of a life annuity-due of 1, has been 
expressed, 1 + clz- The present value of an annuity-due of (the 
symbol for the net annual level premium) would be expressed, therefore^ 
by Px(l + Ux). Since the present value of future premiums due, must 
equal the net single premium, Px{l + Ua;) — A Dividing by 1 + a®, 

Px = Thus the net annual level premium for an ordinary life 

insurance of 1 is equal to the net single premium for a life insurance of 
1 divided by the present value of a whole-life annuity-due of 1. If 
the insurance were for $1000, the value oi Ax would be multiplied by 
1000 to arrive at the net single premium, which would in turn give Px, 
a value 1000 times as great as it would have if the insurance were for 1. 
Hence when the value of Px for 1 of insurance has been determined^ 
move the decimal point three places to the right to get the annual 
premium for 1000 of insurance. It has been found in Chaptei'S V and 
VI, above, that Au = .41988, and 1 + ass = 19.9174. Hence: 

Pgg ~ ~ .021081, or $21.08 per mnum for $1000 

I “T ass 

of insurance. 

In Chapter VI, it was shown that A* = In Chapter V, it was 
N _i 

shown that 1 + — . Hence, in terms of commutation symbols. 


Ax __M^ _ N^i Afx Hx 

1 + Ox D. ‘ D. Hx ^ Vx-i 


Mx 


Vx-l’ 
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Example. — Calculate the net annual level premium for an ordinary 
life insurance of 1 issued at age 35 on the basis of the American Experi- 
ence table of mortality with interest at 3 per cent. (See Appendix.) 
Solution: 

P — 

Mas '12209.42 
579lm “ 

or $21.08 per annum for $1000 of insurance, as before. 

The relations of single premiums to annuities, as worked out in 
Chapter VI, may be used in determining net level premiums directly 
fi'om the present values of annuities, without first calculating the 
equivalent net single premium. For instance, it was shown that 

A 

I — d(l + ax)i and it has just been shown that Px = 

i “T dx 

Substituting for Ax in this equation, 

P 1 - d(l + ax) 

1 + a* 

== 1 _ d(l 4- gg) ^ 1 ___ , 

1 d" 1 Ux 1 + U® 

Example. — The present value of a whole-life annuity-due of 1 at 
age 35, is 19.9174, according to the American table and 3 per cent, and 
d is .02912621, if i = .03. Hence the net level premium for an ordinary 
life insurance of 1 issued at age 35 on the same mortality and interest 
basis, would be: 

- irki - ■'’^^‘“21 

= .0502073 - .029126 

= .021081, or $21.08 per $1000 of insurance, as before. 

Again, 

Px = y-x d, 

1 + a. 

Px-\- d — , 

1 + aj 

(1 + ax)(P. + d) = 1, 

1 “f" U® I 


+ d = 


a, 
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Given the level premium, the single premium may be derived from 
Thus, 

p 

"" 1 + aj 

Ax = Pxil 4 " o>x)- 

If Px = .021081, and 1 + a* = 19.9174, as is true at age 35; 


-436 = PssCl + ass) 

= .021081 X 19.9174 
= .41988. 


Likewise, if the single premium only were known, the level premium 
might be derived directly from it without calculating the value of the 
annuity-due as follows: 

Jl. = 1 - d(l -1- ax), 


1-Ax , 

dx — 7 


Px = 


d 

Ax 


1 + ax 


1 + 




dAx 
1- Ax 

Example. — Given Ax — .41988 to find P*. 
Solution: 

P 


dA, 


.02912621 X .41988 


1 - Ax 
= .02108. 


1 - .41988 


It is clear, then, that the three functions, the annuity, the single 
premium, and the annual premium, are so closely related to one another 
that when any one of them is known, together with the rate of interest, 
the other two may be derived from it. 

Limited-payment Life Insurance . — In the first expression of the value 
of the net annual level premium for an ordinary life insurance of 1, 
given above, the annual premium was set forth in terms of the single 
premium and the present value of the corresponding annuity-due. The 
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expression is, Px = — ■ Observe that in this expression, the level 

premium is stated as being equal to the net single premium divided by 
the present value of an annuity-due of 1 for the premium-paying period, 
which in this case extends throughout the whole of life. As explained 
in Chapter II, however, many persons prefer to pay for their insurance 
during a limited period of years. Twenty years is the most popular 
period, and a whole-life policy to be paid for by 20 annual premiums, 
is called a 20-payment life policy. Since in the case of a 20-payment 
life policy the insured person is under obligations to pay premiums only 
for twenty years, his premium payments may be looked upon as an 
annuity-due for 20 years only. The present value of these pajmaents, 
then, must be equal to the net single premium for a whole-life policy, 
since the company must collect either the net single premium or its 
equivalent. In Chapter V, above, the symbol used to express the 
present value of a temporary life annuity of 1, is, \nCix. A temporary 
life annuity-due of 1 may be expressed, 1 + (U-iUx), since the first 
payment is made at once and there remain n ~ 1 payments, subject to 
survival. In the case of a 20-payment life policy, one premium pay- 
ment is made at once, to be followed by 19 similar annual payments, sub- 
ject to survival. Suppose the annual premium for a limited-payment life 
policy is represented by tPx, in which t represents the term of the 
premium-paying period. The present value of the premiums, therefore, 
would be tPx[l + (if-ifla;)]. Since this must equal the net single 
premium, 

tP x[l + (li-lU»)] = Aa, 

p Ag 

* * 1 + (It-lUa;) 

As before, the net single premium is divided by the present value of 
an annuity-due of 1 for the premium-paying period, to arrive at the net 
level premium. In commutation symbols, the present value of a tem- 
porary annuity due is expressed, — — instance, the 

period of the annuity is represented by t. Hence 

p _Mx , 'Nx-i - Nx+t-i _ Mx 

* Dx ‘ Dx Nx-i - Nx+t-i' 

Exji.MPLE. — Calculate the net annual premium for a 20-payment 
life policy of $1000 issued at age 35, according to the American Experi- 
ence table and 3 per cent. (See Appendix C.) 
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Solution: 

tPx = 

20PzS 




iVa,-! — Nx+t-l 

iV'34 — N54: 

12209.42 

579160.7 - 170140.0 


= .0298504, or $29.85 per $1000 of insurance. 

Temporary and Deferred Insurance . — The same rule, which requires 
the division of the net single premium by the present value of an 
annuity-due of 1 for the premium-paying period to arrive at the net 
annual premium, obtains in term insurance also. Using the symbol, 
\nPx) to represent the net annual level premium for a term insurance 
of 1. 

I p = 1 ^^^ 

® 1 + (In-ia®) 

In commutation symbols, the net single premium is expressed; 

Mx — Mx^rn 


|»-4a; — 

as shown in Chapter VL Hence: 

[ n^x 


Dx 


\nPx = 


1 + 

Dx 

Mx - Mx+n 


Nx-i - N.. 






N X— 1 aj4- n— 1 

Example. — Calculate the net annual premium for a five-year term 
insurance policy of $1000 issued at age 35, according to the American 
Experience table and 3 per cent. 

Solution: 

JM X Mxj- n 


InPx 


I5P35 = 


iV x— 1 V ar4- l 

Mss M4Q 


or : 


Ns 4 : — A39 

_ 12209.42 - 11000.40 
579160.7 - 444394.4 " 

3.97 per $1000 of insurance. 


.008971, 
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Deferred insurance policies are seldom issued in this country. The 
net annual premiums for such policies, however, may be easily deter- 
mined, if such is desired, once the single premiums have been calculated 
as explained in Chapter VI. The net single premium for a whole-life 
insurance of 1 deferred n years is expressed, n|Aa;. If premiums are to 
be paid annually in advance for the period of deferment, let the annual 
premium be represented by, Following the rule of dividing 

the net single premium by the present value of an annuity-due of 1 for 
the premium-paying period, it appears that. 


nP n|Aa; — 


n(Aa; 


1 + (U-lQ^x) 


In terms of the commutation symbols, niA* = from Chapter 

JJx 


VL 


Hence: 


p I i *4- n , A" X— 1 -V s-f n~~ 1 

n-t n\-^x — jr) 




M. 


aH- n 




■V x+ n— 1 


Endowments . — Using the expression PnE^ to represent the net 
annual premium for a pure endowment of 1, issued at age x and payable 
at the end of n years, 

p •pi vE X -DaH" n E' x— 1 E" xr{- n~l ____ P x-h n 

The net annual premium for an endowment insurance policy of 1 
for a period of n years, may be expressed, PnAE^, or Pxni- For con- 
venience, the present value of a temporary life annuity-due of 1 is often 
expressed, 1 + instead of 1 + and nAE^msiy be written 

Axn\- The net annual premium for an endowment insurance of 1 for 
n years may be expressed: 

TD — 

^xn\ “ 1 I ^ : 

AT x-\- n "f" Px-\-n . Aac-f-n— 1 

Dx ‘ Wx 

=: ^ ^x+n ~h Dg+n 

■V" 1 fV a;-|- 71— 1 

Example. — Calculate the net annual premium for a twenty-year 
endowment insurance policy of $1000, issued at age 35, according to the 
American Experience table with interest at 3 per cent. 
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ikf‘a^ 4 .yt ~f“ n 

iV ®— 1 N x+ n— 1 

M35 — M55 + D55 
iV ’34 iV '54 

12209.4229 - 7748.3442 + 12703.88 
579160.66 - 170140.03 

17164.9587 
409020.63 

= .041965, or $41.97 per $1000 of insurance. 

Endowments may be paid for during a shorter period of time than the 
endowment period itself. Thus to find the net annual premium for a 
20“payment, 30-year endowment, divide the net single premium for the 
30-year endowment by the present value of an annuity-due of 1 for the 
premium-paying period. 

Deferred Annuities , — Immediate whole-life annuities are usually 
purchased on the single-premium plan; deferred annuities, nearly 
always by periodic premiums. Thus a person aged 35 may wish to 
pay a certain sum annually for 30 years in order to provide for a definite 
income in the form of an annuity to begin at age 65, if he should survive 
to that age. To find the net annual premium for a deferred whole-life 
annuity, divide the single premium, by the present value of a temporary 
annuity-due for the premium paying period. Allowing Pn\ux to repre- 
sent the net annual premium, its value in terms of the single premium 
and the corresponding annuity-due, may be expressed: 

PI n\Ux A/” x-f n 

~ 1 + ~ Nx-i - 

This is the usual form in which this expression appears in Actuarial 
literature, and when the premiums are to be paid at the beginning of 
each year during the period of deferment; that is, when the number of 
premiums is the same as the number of years in the period of deferment, 
it is correct. When one additional premium is collected, however, the 

AT j- 

right-hand side of the expression becomes — , in which n is 

the period of deferment. Thus in this volume, as previously explained, 
an annuity issued at age 35, first payment to be made by the company 
at age 65, is considered as a whole-life annuity deferred 29 years from 
age of issue. The premium-paying period, however, usually extends 
from ages 35 to 64, inclusive, there being 30 premiums in all. The 


Solution: 

Pmi = 

Pz6 ^ = 
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VaH-n-l 

expression, rr ^ , may be used in such a problem, if n is 

iV 3 j— iV x4- n~ 1 

given a value of 30, to correspond to the number of annual premium 
payments, instead of 29, the period of deferment. 

Example. — Calculate the net annual premium for a whole-life 
annuity of 1, issued at age 35, first payment to be made by the company 
at age 65, subject to survival; the premiums to be paid annually in 
advance from ages 35 to 64, inclusive. 

Solution: 


P i\cix — “ 


-A^ aj4- n— 1 

Nx—l 




68645.33 

579160.7 68645.33 


= ,13446, or $134.46 per annum to pro- 
vide a deferred annuity of $1000 per 
year. 

Continuous4nst(tlhyient Insurance , — ^It will be readily understood 
that installment policies, policies containing the various settlement 
options, double and semi-endowment policies and income bonds, 
present no difficulties so far as level-premium calculation is concerned. 
Follow the rule and express the annual premium by a fraction whose 
numerator is the single premium and whose denominator is the 
present value of an annuity-due for the premium-paying period, set 
the fraction in terms of the commutation symbols, ascertain the values 
of the symbols from the commutation tables, and perform the arith- 
metical operation to arrive at the result. In continuous-installment 
policies, however, it is customary for the company to reduce the 
annual premium upon the death of the beneficiary, if the beneficiary ^s 
decease should precede that of the insured. As noted in Chapter VI, 
the benefits of a continuous installment policy on the ordinary-life 
plan are two in number. The net single premium for the guaranteed 
installments, divided by the present value of a whole-life annuity-due 
of 1, based on the life of the insured person, will yield the net annual 
premium for the guaranteed benefit. This is the annual premium 
which the company must continue to collect as long as the insured 
person survives, even though the beneficiary's life has failed. In 
addition, as long as both insured and beneficiary survive, the company 
must collect an annual premium whose present value, at the time the 
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policy is issued, is equal to tlie net single premium for the annuity 
which is to continue to the beneficiary if she survives the guaranteed 
period which begins upon the insured’s death. The single premium 
for this annuity to the beneficiary, then, divided by the present value 
of a joint-life annuity of 1 on the lives of both insured and beneficiary, 
yields the net annual premium for this second benefit. The sum of 
the two annual premiums is the annual premium while both survive. * 
This premium may be reduced upon the prior death of the beneficiary 
to the premium necessary to provide the guaranteed installments. 

We may observe that when continuous installments are issued on 
the endowment insurance plan, the benefits separate into four parts. 
The single premium for the guaranteed payments, and the single 
premium for the annuity to the insured if he should survive the 
guaranteed period which begins upon the maturity of the endowment, 
should each be divided by an annuity-due of 1 based on the life of 
the insured and continuing for the premium-paying period. The 
single premiums for the other benefits may be divided by the present 
value of an annuity-due of 1 based on the joint-lives of the insured 
and the beneficiary and continuing for the premium-paying period, 
to arrive at the equivalent annual premiums. The sum of the annual 
premiums for all four benefits is the net annual premium necessary 
while both survive during the premium-paying period. If the benefi- 
ciary should die during the premium-paying period, the premiums 
may be reduced to an annual payment sufficient to provide the first 
two benefits only. Since, as explained on pages 94-95, the single 
premium for a continuous-installment policy whose benefits are paid 
annually, is slightly more than sufficient for one whose benefits are 
paid monthly, the annual premium is also a trifle more than sufficient 
to provide for a monthly income policy. 

Joint -life Insurance , — The net annual premium for a joint-life 
policy may he found by dividing the net single premium by the 
present value of a joint-life annuity-due for the premium-paying 
period. The calculation of net single premiums for joint-life in- 
surances, endowments, and annuities, has been previously explained. 

Approximation of Term from Age and Annual Premium.— 
Suppose a person aged x agrees to pay a stipulated premium for a 
given number of years; for how many years will the premiums provide 
a term insurance of 1? The net annual premium for a term insurance 
was expressed above, as 


ilf" X ar4* n 
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When the term is unknown, 'nf may be used instead of n. The expres- 
sion then becomes, 

I jy Af JB — n* 

In this expression, the value of x, [n'F*, M^i and Nx-i, are either known 
or directly ascertainable from the commutation columns. It remains, 
therefore, to find the values of and Nx+n'-i. Clearing and 

transposing, 

^x+n* jn'F z + ~ \n*^ x^ 

Now ascertain the value of the right-hand side of this equation, and 
choose a trial value for x + n' near the age to which the insurance seems 
likely to run. Continuing until two values are found, one next xmder 
and one next over the ascertained value of Af* — In^PJV’ay^i, the value, 
as found from the columns, which most nearly approximates this ascer- 
tained value, is opposite the age at which the insurance should terminate, 
if an approximation in years only is desired. If an approximation in 
days is desired, the number of days additional to the number of full 
years may be found by the process explained in Chapter VI for finding 
the days additional, in case the single premium is given to approximate 
the term. 

Varying Benefits: Commutation Columns S and R. — ^Increasing 
and decreasing annuities are seldom used in insurance mathematics, 
but increasing insurances occasionally appear, since they are used in 
return premium calculations. In the case of annuities, it is customary 
to let {vd)x represent the value of an annuity beginning at one sum 
designated as k, and annually increasing or decreasing by a sum indi- 
cated by h. Column S is constructed by setting opposite each age the 
sum of the values of Nx + Nx^i + Nx -^2 + etc., to the end of Column 
V, The value of a varying annuity is then expressed. 

When h and h each equal 1, the value of an annuity commencing at 1 
and increasing 1 per annum throughout life may be expressed: 
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Likewise, using the symbols ivA)^. and {IA)x for the corresponding 
insurances, 




hMx db hRx+1 
_ ^ 



Values in Column R are derived by taking the sum of the values of 
Mx + Mx+i + etc., to the end of Column M, 

The latter expression of the value of an increasing insurance of 1 
throughout life, represented by (IA)xi occurs often enough in insurance 
mathematics to warrant further explanation. In such a benefit, 1 is 
the face amount of insurance the first year, 2 the second, 3 the third, etc. 
The probability of death during the first year multiplied by 1 and dis- 
counted for one year, plus the sum resulting when the probability of 
death during the second year is multiplied by 2 and discounted two 
years, plus, etc., to the end of the mortality table, will yield the net 
single premium. 

From principles previously explained, the numerator of the fraction 
expressing this result, may take the form: 

+ Zv^^^dx+2 + . . . , 

which in turn may be expressed: 

Cx + 2Cx+l + ^Cx+2 + . . . . 

Now these values of Cx may be separated so as to represent the 
values of Mx, Mx-i-i, etc., as follows: 

Mx = C* + Cx+l + Cxi-2 + . . . 

Mx-hl = Cx+l + CaH-2 + . . . 

Mx+2 == Cx+2 + . . . 

etc. etc. 


It then appears that Cx + i + 3Ca^f.2 + . . . , is equal to 
Mx + + Mx^2 + . . . . 

As previously stated, however, the sum of Mx + + Mx^ 2 + etc., 

is set down in Column R opposite age x. The numerator of the fraction 
thus becomes The denominator remains Dx, the same as explained 
in Chapter VI, since the probabilities are the same, and so vHx is the 
same as in ordinary single premium calculations. 

The net single premium for an increasing insurance of 1 for the whole 
of life, divided by the present value of a whole-life annuity-due of 1 on 
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the life of the insured, will, of course, produce the net annual premium 
for the increasing insurance. In commutation symbols, the present 


value of the annuity-due, is 



Allowing P{IA)x to represent the 


net annual premium for an increasing insurance of 1 for the whole of life. 


P{IA)x 


Px . N x-l 
Dx * Dx 


Rx 

Nx-i 


Example. — Calculate the net annual premium for an increasing 
insurance of 1, issued at age 35, on the basis of the American Experience 
table with interest at 3 per cent. (See Appendix C.) 

Solution: 

- ifc 

Rb5 

_ 321361.63958 
579160.66 

= .55487, or $554,875 per annum for an 
increasing insurance of $1000. 

Retum-premium Insurance.— Suppose an insurance of 1, which 
provides for the return of all annual premiums, without interest^ upon 
the death of the insured person. Let the net annual premium be 
designated by the symbol tt. The net single premium, or value, of such 
a contract may be separated into two parts; an insurance of 1, and an 
insurance of tt which increases yearly by tt. The net single premium 
for the first benefit is and for the second, Tr{IA)x] that is, the net 
single premium for an increasing insurance of 1, is {IA)x] hence the net 
single premium for an increasing insurance of tt, would be Tr{IA)x. 
The net single premium for the entire benefit, then, would be, 

A® “f" 7r(JA)x. 

This divided by the present value of an annuity-due, or 1 -f a^, would 
yield the net annual premium for the entire benefit. Thus: 

^ 4~ 7r(7A)x 

1 + Ux 


Clearing, 


7r(l -f Ux) = Ax + x(JA)x. 
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Transposing and factoring, 

7r[l "f* Qix ~ ’^xf 

Ax 

1 + a. - iIA)x 

In commutation symbols this becomes: 

Dx 

Dx Dx 

— 

N x-i ““ Rx 

Example. — Calculate the net annual premium for an insurance of 1, 
issued at age 35, on the basis of the American Experience table and 
3 per cent; and which provides that upon the insured^s death all net 
annual premiums that have been paid to the company will be returned 
without interest. 

Solutton: 

Mx 

N^i - Rx 

_ Mss 

Nzi — Rz5 

12209.42 

579160.7 - 321361.64 

= .04736, or $47.36 per $1000 of 
insurance. 

Pure Endowments and deferred Annuities . — Calculations of 
premiums for the return of net single and net annual premiums for 
all the various forms of life contracts may be made, and such com- 
putations supply interesting exercises in insurance mathematics. It 
is also possible to calculate premiums which would permit the com- 
pany to return not only the premiums themselves, but also a rate of 
interest on them. The entire interest earned on premiums held by 
the company could not be returned, however, since from interest earn- 
ings the company must derive an income suflScient to meet the cost 
of the regular feature of the contract. Thus in a whole-life insurance 
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of $1000 the company may return all the premiums collected, without 
interest, if the premiums are large enough to make the interest earned 
on them while under the company’s control sufficient to pay for the 
insurance of $1000. If interest is to be returned, it must either be 
at a lower rate than that earned by the company; or, if it is at the 
same rate, only simple interest on the premiums can be returned, 
whereas the company earns interest compounded. In the latter case, 
the excess of compound over simple interest, must be equivalent to 
the premium for the regular benefit without the return feature. An 
explanation of the process of determining such a premium is found 
in the ‘‘Institute of Actuaries’ Text Book,” second edition, pp. 290, 
et seq. 

When the regular net annual premium has been determined, the 
annual premium for the benefit with return of premiums without in- 
terest, may be determined directly from it. Thus suppose an insurance 
of 1 issued at age 35 with return of net annual premiums without 
interest. The net annual premium at that age has been found to be 
.02108, and the net annual premium for an increasing insurance of 
1 for the whole of life, is .554875, as found above. These values may 
be used to find the return premium as follows: 

Let T == the entire premium; 

Px = net annual premium for 1 of insurance; 

P(IA)x = net annual premium for an increasing insmance of 1. 

Now tP{IA)x must be the net annual premium for an increasing 
insurance of tt, or in other words TrP(IA)x is the extra premimn which 
must be added to P* to cover the return feature. Then: 

TT = P, + tP(IA)x 
7r[l - P(IA)x] = Px, 

p. 

1 - P{IA)^ 

.02108 
’ - .554875 

= .04736, or $47.36 per $1000 of insurance, as before. 

Conversion Tables 

Single-premiitm Tables.— It tas been shown above that 

^ 1 ~ ^(1 + “); P = ww; and P = — 

1 + a 1 - ^ 
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The sufSx X may be omitted for present purposes, since neither the age 
nor the rate of mortahty need be considered in these relations of annual 
and single premiums to each other and to the corresponding annuity. 
In other words, if the annuity at any age and on any mortality basis 
has been determined, the corresponding annual and single premiums 
on the same age and mortality basis may be easily found, provided the 
rate of interest is known. These relations hold, regardless of the nature 
of the insurance, or of whether it is on one life or on many lives, if the 
annuity is of the same order. While these formulas for the conversion 
of annuity values into equivalent single and annual premiums may 
save a considerable amount of work, it is apparent that much additional 
labor might be saved if the corresponding values were worked out and 
tabulated. Thus if the work of preparing such conversion tables were 
accurately performed to a sufficient number of decimal places, a new 
mortality table could be put into use with much less work than if no 
conversion tables were available. For instance, commutation columns 
N and D might be formed on the new basis, and from these the value of a 
at all ages and for all types of annuities used in the calculation of ordi- 
nary premiums might be set down. Then by referring to conversion 
tables, the corresponding net premiums could be readily found and 
tabulated. Or when premiums are calculated in the ordinary manner, 
conversion tables might be used to check the accuracy of the results. 

In 1856 William Orchard produced conversion tables giving pre- 
miums corresponding to annuity values differing by hundredths, from 
which single and annual premiums may be ascertained to one-thou- 
sandth of a unit. He also compiled tables of differences so that premiums 
equivalent to annuity values smaller than hundredths of a unit may be 
approximated. In the case of single premiums the tables were con- 
structed in the following manner. If the value of A is known, the 
amount by which it should be increased or diminished if the value of 
the corresponding annuity a is increased or decreased by An, may be 


determined: 

A = a) (1) 

A -f = 1 - d(l + a + Aa) (2) 

Subtracting (1) from (2), 


AA = - d{Aa) (3) 

Since the annuity value decreases as .the equivalent single premium 
increases, it appears that the difference, Aa, is subtractive, as shown by 
the last expression. Making Aa equal to .01, for example, it is found 
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that the value of AA becomes a feed quantity when the value of i is 
given. Orchard took Aa equal to .01, hence AA became — .01 X d 
(from the last equation). With interest at 3 per cent, then, d == 
.02912621, from interest table II of this volume. Then, ,01 X d = 
.00029126. The construction of the table, then, is as follows: 


Value of Annuity 
0 00 

0.01 


Value of Insurance 
.97087379 
- 00029126 


.97058253 
- 00029126 


0 02 .97029127 

etc. etc. 


The formula may then be used to check the accuracy of the table at 
intervals. 

Anniial-premitim Tables.— Annual-premium conversion tables, 
which show the net annual premium equivalent to the corresponding 
annuity, may be constructed in this manner: 


p = 

1 

1 + 

- - d 

a 

. (1) 

P + AP = 

1 + 

a + Aa “ 

. (2) 

Subtracting (1) from (2) : 




AP = 

1 + 

1 1 

a “b Aa 1 -f- 

(3) 

Again it will be observed that the 

differences are subtractive, 

since 


is greater than in the last expression. In other 

words, the greater the annuity-value the smaller the corresponding 
annual premium. Making Aa equal to .01 as before, the quantities by 
which the initial value of P when a = 0, must be reduced when a == .01, 
.02, .03, etc., may be found by taking the differences of the series of 
reciprocals belonging to the successive values of 1 -f o. A table of 
reciprocals readily yields these differences. This series of differences is 
independent of the rate of interest, so when they are found for use with 
one rate, they may be used with any rate. The value of P, of course, 
differs with different interest rates. 
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For those who do not have a table of reciprocals at hand, a few 
examples worked from the foregoing may serve to show the construction. 


Let 


When 


When 


When 


AP = 


AP = 


.01. 

0, 

1 

1 ’4' Ad 

1 -j- d 

_i 1 

1.01 

.990099 - 1 

- .009901. 


.01, 

1 

1 

1 d --f" Ad 

1 ”1" a 

1 

1 


1 + .01 + .01 1 + .01 
= .980392 - .990099 
= - .009707. 
a = .02, AP = - .009518. 
These values may now be tabulated: 


a 

1 

1 

1 -f a 

.. — — — ^ 

1 -h a (Subtractive) 

0 00 

1 000000 

.009901 

01 

990099 

.009707 

02 

.980392 

.009518 

etc. 

etc. 

etc. 


Now if i is given, columns showing the values of P, may be added. 
Thus if f = .03; when a = 0, P must equal v, or .970874; and when 
a = .01, AP = .009901, subtractive, hence .970874 — .009901 = 
.960973. Likewise, if i were .04; when o = 0, P = .961538; and 
when a = .01, P = .961538 - .009901 = .951637. Starting with 
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P = V, when a = 0, then, and continuously subtracting the differences 
in the third coliunn from the successive values of P until values of a 
sufficiently great for all practical purposes have been reached, an 
annual-premium conversion table might be formed. Thus: 


a 

1 


p 

(When i = .03) 

F 

(When^ = .04) 

1 -f- fit 

“ Ai 

1 -|- CD 

'0 00 

1 000000 

.009901 

.970874 

.961538 

01 

990099 

.009707 

.960973 

.951637 

02 

980392 

009518 

.951266 

.941930 

etc. 

etc. 

etc. 

etc. 

etc. 


Abbreviations of the Tables. — While Orchard’s "Conversion 
Tables” furnish convenient means of finding such values as described 
herein, there are certain abbreviated tables in the "Institute of Ac- 
tuaries’ Text Book,” Part II, which show the value of A and P for 
unit values of A. The differences of A for differences of .1, .01, and 
.001 in the value a, and differences of P for differences of .1 in the 
value of a, are then given; so that values of A and P to fractional 
values of a may be found with sufSeient accuracy. Being less 
voluminous, these tables are more often available. Their use may be 
conveniently shown by examples. 

Example. Given a — 18.9174 to find A and P, interest being at 
3 per cent. 

Solution for A; 

A for 18 = .44660 

Subtract 
For .9, .02621 

For .01, .000291 

For .007, .0002039 
For .0004, .00001165 .026716 

A for 18.9174 = .41988 

Solution for P: 

P for 18 = .02351 

Subtract 

For .9, .00238 

For .0174, .000045 .00243 


= .02108, P for 18.9174. 
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Note . — The .000045 is found as follows: 18.9174 lies between 18.9 
and 19. The difference of P for .9, opposite 18 is .09238, from the table. 

Then, P for 18.9 = .02351 - .00238 = .02113 

P for 19 = .02087 


P for difference between 18.9 and 19, or .1 = .00026 
P for difference of .0174 = .000045 

Example 2. — Suppose a — 14.271. Find P when i = .03. 

Solution . — When a is 14, P = .03754. From this subtract .00088 
for the .2. The remaining value of a is .071, which lies between .2 and 
.3. When Aa = .3, AP = .00131. .00131 - .00088 = .00043, which 

would also have been subtracted if the .2 had been .3. Since it is .071 

greater than .2, however, only of this amoimt should be subtracted; 
that is, X .00043 = .0003053, to be subtracted for the .071. Hence : 

P for 14 = .03754 

Subtract 
For .2, .00088 

For .071, .00030 .00118 

P for 14.271 = .03636 
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Gross Premiums: Loading 

• Up to this point, the discussion of rate-making has been confined 
to net premiums. As previously explained, net premiums, in theory, 
make no provision for the expenses necessary to the conduct of the 
business. The prevailing system in this country results in a net 
premium high enough to assure sufficiency, and in addition to create 
a surplus for contingent losses. This is due to the calculation of 
net premiums on such a conservative mortality and interest basis 
that they are more than sufficient to provide the benefits promised 
by the company. Expenses of management, then, constitute the most 
essential element in the problem of loading. Once the amount of 
the loading necessary to meet expenses has been determined, it may 
be added to the net premium to arrive at the gross or office premium 
which is quoted to the prospective policyholder. 

While provision for expenses is the most important element in the 
question of loading, there are many other factors that must be con- 
sidered. In a mutual, participating company, extra loadings are 
generally included in the gross premium with a view to creating an 
extra surplus from which dividends may be paid. This lends addi- 
tional strength to the company, and generally results in satisfying 
the policyholder. In non-participating business suqJi extra loadings 
are not practicable ; for, although the profits to the stockholders might 
be enhanced thereby, the cost to the policyholders might be too great 
for the company to meet competition. Again, in participating busi- 
ness, any inequity between groups of policyholders in the matter of 
loading may be corrected in large measure by adjustments in the 
scale of dividends. In non-participating business, such an adjustment 
is of course impracticable; hence the problems incident to loading 
vary in the different types of business. While it cannot be too forcibly 
impressed upon the student that the sufficiency of the premium is 
essential to the stability of the entire structure of life insurance, yet 
competition must be given careful consideration, and there may be 
occasions when for temporary purposes benefits ought to be offered 
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at premium rates barely sufficient to cover the risk and the expenses. 
In such cases, prospective purchasers may choose that company which 
shows the most favorable record and offers the best terms at his age 
and for the type of contract he desires. Also, as is show later, the 
heaviest expenses in connection with a contract ordinarily come at 
the outset, and must be met shortly after the policy is issued. These 
are some of the more important elements that enter into the problem 
of loading, in addition to the basic one of providing enough money 
to meet expenses. ^ 

Classification of Expenses. — There are numerous items of expense 
in connection with the business of life insurance, and many classifica- 
tions of expenses have been made. For present purposes, expenses 
may be divided into four principal classes. ^ First, new business ex- 
penses, which may include advertising, canvassing literature, a part 
of salaries, medical examination fees, inspection of risks, agents^ first- 
year commissions, and other expenses incurred in getting new busi- 
ness. While some of these items might be placed under the head 
^ expenses which depend largely on the volume of business, 

the greater portion of them may be considered as being dependent 
upon the premium rate,^ Thus the heaviest item of expense in con- 
nection with new business is the agents^ first-year commission. ^In 
this country, agents’ first-year commissions on ordinary-life policies 
probably average as high as 50 per cent of the first premium." Com- 
missions on other types of policies vary, so, while some of the initial 
expenses are not dependent upon the size of the premium, there is 
a sufficiently close relation between premiums* and initial expenses 
to warrant the assumption that the latter vary with the size of the 
gross premium per unit of insurance. 

The second group of expenses are incurred in keeping the business 
in force, and are called collection or renewal expenses. These consist 
primarily of agents’ renewal commissions, although they sometimes 
include collection fees, exchange, taxes on premiums, etc. Renewal 
commissions stimulate the agent to make an effort to keep a policy in 
force, once he has placed it, and since the commissions consist of a 
percentage of the premium collected, renewal expenses, like initial 
expenses, may he considered as varying with the gross premium-rate. 
Renewal expenses, including renewal commissions, are naturally much 
less than initial expenses. As regards these two classes of expenses, 
then, it should he observed that both vary with the size of the gross 
premium per unit of insurance, but that the first year’s expenses are 
the heavier. 
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The third class of expenses may be called general expenses, or 
expenses of manag^inent. They include those incident to general 
supervision, salari^ to officers, actuarial, clerical, and legal services, 
the investigation and settlement of death claims' These do not vary 
with the premium rate per unit of insurance, but rather tend to vary 
with the amount of insurance in force. 

The fourth class may be called investment expenses. It includes 
the cost of making and safeguarding investments, losses on invest- 
ments, taxes and repairs on property constituting investments.' In- 
vestment expenses, however, need not enter into the problem of load- 
ing, since they may be met by interest earnings, and are therefore 
provided for by assuming a conservatively low net rate of interest 
in net premium calculations. 

Three principal classes of expenses remain, therefore, to be taken 
care of by means of loading. Of these, initial expenses occur but 
once, and at the outset. They constitute a heavy percentage of the 
initial gross premium. Renewal expenses constitute a low percentage 
of the gross premiums after the first. General management expenses 
do not depend on the premium rate, but rather on the size of the 
company as regards the amount of insurance in force, and so these 
expenses may be based on the unit of insurance in force instead of 
on the premium rate. The nature of these three classes of expenses 
gives rise to two major problems in connection with loading. The one, 
sometimes spoken of as the problem of equitable distribution of ex- 
penses, involves adjustments in the loading so that each policyholder 
will be required to pay the expenses which he causes the company, 
insofar as these expenses can be determined. In this matter, average 
results only can be expected. The other has been called the problem 
of incidence. It has to do with methods of providing for the heavy 
initial expenses. 

Equitable Distribution . — General Principles . — ^As stated above, 
there are some expenses which increase as the premium rate per unit 
of insurance increases, and others which do not so increase, but 
remain constant per unit of insurance. It would appear, therefore, 
that loadings should be greater on high-premium policies than on 
low ones, but not proportionally greater. Thus if the gross annual 
premium for one policy is 20 per 1000, and for another 40, the loading 
should be greater for the pretnium of 40, but not twice as great. 
Only that part of the loading which provides for those expenses which 
increase with the premium rate should be advanced in the same ratio. 
That portion of the loading which takes care of the expenses that 
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remain constant per unit of insurance, should not be so advanced. 
This general principle furnishes a basis for determining whether any 
particular method of loading is equitable as between classes and ages. 
If it were universally true, it could be used as the basis for a single 
method of loading which would take care of all different types of 
policies as well as differences in the ages of holders of the same kinds 
of policies; for once a constant has been found to provide general 
expenses, differences in premiums alone need be considered, regard- 
less of whether the differences arise from the varying ages of policy- 
holders or from the different types of policies held by them. The 
administration expenses are not 'the same for all types of policies, 
however, those incident to a 10-year endowment ordinarily cease at 
the end of 10 years, whereas those on a whole-life policy may continue 
for over three-quarters of a century. No one system of loading can 
be applied to all types of policies, therefore, without modifications 
of a somewhat arbitrary character and dependent upon the particular 
c<^pany’s experience. 

Methods of Loading. — Const ant-addition Loading , — It would be 
possible to pro vide sufficient funds to meet all expenses by adding' 
a fixed sum per annum to the net premium for each unit of insurance 
in force. Thus suppose a certain company having $1,000,000,000 of 
insurance in force estimates that $5,000,000 per annum will be ample 
provision for its total expenses. A constant of 5 per 1000 of insurance 
could be added to each net annual premium collected, and funds to 
meet the estimated expenses would be assured. This method, how- 
ever, would yiplate the rule that loadings should be greater on higber- 
^emium policies, discriipinalffig^against those.^ persons whose- pres, 
inium fate per rOOQ of ii^r ance is low. For example, if the company 
operates on the basis of the American Experience table and 3 per cent, 
a person aged 35 who purchases a 10-year term policy of 1000 would 
have to pay a gross annual premium made up as follows: 


Net annual premium for 1000 9.42 

Add loading for expenses 5.00 

The annual gross or office premium 14.42 


In this instance, the loading is more than 50 per-cent of the net 
premium. On the other hand, a person aged 50 might purchase a 
10-year endowment insurance policy of 1000 by paying a gross annual 
premium constructed in a similar manner : 
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Net annual premium for 1000. . . 92.73 

The loading for expenses 5.00 

The gross annual premium 97.73 


In this instance, the loading is a little less than 5^ per cent of the 
net premium. Obviously the policyholder in this case is not paying 
his full share of the expenses. 

^ If this method of loading were used, the gross premium could be 
expressed as follows : Let F' represent the gross premium, and c the 
constant addition. The expression then becomes, P' = P -|- c, and 
for single premiums, A' = A c. 

Percentage-addition Loading , — Straight percentage loading con- 
sists in adding a fixed percentage of the net premium regardless of 
the age of the insured or the type of policy. Thus suppose a company 
collecting $45,000,000 each year in net annual premiums estimates that 
$15,000,000 per year will be sufficient to meet its expenses. If it loads 
each net annual premium 33% per cent of itself, the expense funds 
will be provided. This method, however, violates the rule that load- 
ings should not increase in the same ratio as the premium. Using 
the same examples as above, the gross premium for the 10-year term 
policy would be derived, according to this method, as follows : 

Net annual premium for 1000 9.42 

Add loading (33% per cent of 9.42) 3.14 


The gross annual premium 12.56 

The gross premium for the 10-year endowment policy would consist of : 

Net annual premium for lOQflgp'. 92.73 

Add loading (33% per cent ^92.73) 30.91 

The gross annual premium 123,64 

It at once appears that the higher-premium policies are loaded too 
heavily under this system. With the exception of those items of 
expense which are based on the premium, there is no appreciable 
difference in the expenses of the two policies. 

Using the symbol h to represent the percentage addition, the 
gross premium, when this method^ is used, may be expressed, 
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V — P -\-hP = P {1 + k), and for single premiums, A', the gross 
single, premium may be expressed, A' = A -f- /cA = A (1 + ^)* 
Percentage and Constant , — ^Neither the constant nor the percentage 
method of loading satisfies the requirements of equity between high- 
premium and low-premium contracts. The one discriminates against 
the low-premium policy and the other places an unjust burden upon 
the high-premium contract. It would seem, therefore, that the two 
systems are sufficiently complementary to enable a combination of 
them to be made in such a way that good average results might be 
obtained. Thus suppose a company has estimated that its constant 
expenses, those which do not vary with the premium rate but which 
remain constant per unit of insurance in force, amount to 3 per 
annum per 1000 of insurance. Suppose now that its variable expenses, 
those which depend on the premium rate, are estimated to be about 
^^20 per cent of the total net premiums collected each year. If the net 
premium is loaded 20 per cent of itself, and then the constant of 
3 per 1000 of insurance is added, loadings will increase as the pre- 
mium rate increases, but not in the same ratio. That part of the 
loading which provides for the expenses that are heavier on the higher- 
premium policies increases as the expenses increase, and that part 
which provides for expenses that do not increase with the premium 
rate remains the same. Again returning to the examples given above, 
the gross premium for the term 22 ^icy would now be found as follows : 


Net annual premium for 1000 9.42 

Add 20 per cent of net premium 1.88 

Add constant of 3 3.00 

The gross annual premium 14.3(f 

And for the endowment policy : 

Net annual premium for 1000 92.73 

Add 20 per cent of the net premium 18.55 

Add constant of 3.00 

The gross annual premium 114.28 


This would seem to be the ideal method if the expenses which have 
been considered constant per unit of insurance were really constant. 
But, as explained above, this is not exactly true; hence there are 
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modifications in actual practice according to the experience of the 
individual company. 

The formulas for the values of A' and P' when the above method 
of loading is used, are : 


A (1 + i) +c 

P' = P 4-C 

** These formulas may be used for all three methods of loading, 
since when the straight percentage method is used, c = 0; and when 
the constant alone is desired, k = 0. 

Modified Percentage . — The customary method of loading in this 
country is to add a fixed percentage to ordinary life policies regard- 
less of the age at which they are issued. This is quite equitable, 
since the American table overstates the mo rtality at the younger ages 
and the resulting c^oneeaTed _loadm is therefore greater for them. 
Then for limited-payment life and endowment policies, it is the rule 
to add one53f 

policy issued, and o ne-half of the percentage^ on the net premiunj. for 
an ordinarv ljfe poliev as at the same age. For example, suppose 
the fixed percentage to be added to the net annual premiums of all 
ordinary life policies issued, is 33% per cent. For limited-payment 
life and endowment insurance policies, then, gross premiums would 
be determined by adding 16.6 per cent, of the net rate for the policy 
being issued, plus 16.6 per cent of the net rate for an ordinary life 
policy at the same age as the policy issued. Using these percentages 
and net annual premiums according to the American Experience table 
and 3 per cent, the following examples show the work ; 


Ordinary Life, Age 35 

Net annual premium per 1000 21.08 

Add 33% per cent or %, of net premium 7.03 


Gross^^annual premium rate 28.11 

20-payment Life, Age 40 

Net annual premium per 1000 33.14 

Add 16.6 per cent or %, of net premium 5.52 

Add % of 24.75 (the ordinary life rate at 40) . . 4.13 


Gross annual premium per 1000. 42.79 
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20-year Endo-wment Insurance, Age 45 

Net annual premium per 1000 44.90 

Add Ye of 44.90 7.48 

Add % of 29.67 (ordinary life rate at 45) 4.95 


Gross annual premium per 1000 57.33 


While this system yields results that are satisfactory in practice, 
it clearly fails to provide for an exact adjustment of the gross pre- 
mium rates as between old and young entrants. In participating 
companies this adjustment may be accomplished for the most part 
in the distribution of the surplus. The system makes an adjustment 
as between different classes of policies, however, and its results are 
somewhat similar to those of the percentage and constant method. 

It must be understood that this method and these percentages are 
not ordinarily used by any company without modifications at some 
ages and for some types of policies. Some companies charge the rates 
derived in the above illustrations for those particular policies and 
at those ages. Others quote lower gross rates. Companies quoting 
high gross rates generally expect to return high dividends to policy- 
holders, or else they grant policies having many liberal features. A 
few rates quoted by companies operating for the most part on the 
basis of the American Experience table and 3 per cent are herewith 
set forth to illustrate the variations in gross premium rates : 


Company 

Ordinary Life, 
Age 35 

20-Pay ment Life, 
Age 40 

20-Year Endowment, 
Age 45 

Examples, above , . 

28 11 

42.79 

57 33 

A 

28.11 

42.79 

57 34 

B 

28 11 

42.79 

57 34 

C 

28 11 

42 79 

56.69 

D 

27 00 

41 00 

54 80 

E 

26 88 

41 10 

65 15 

F 

26 35 

40 34 

54 15 


It may also be observed that this method is especially practicable 
in this country because most of the business is on the ordinary life, 
20-payment life, or 20-year endowment, plans, and is paid for by 
periodic premiums. For other types of policies and for those paid 
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for by single premiums, modifications must be made. The changes 
may consist in varying the percentages, in using one of the other 
methods of loading, or in adding a somewhat arbitrary amount to 
cover the estimated expenses which the particular type of contract 
is likely to cause. 

Modifications. — Non-participating^ Business . — Though the use of 
one or more of the methods of loading described above to arrive at 
the gross premium for non-participating policies is quite practicable, 
mbdifications in them will ordinarily have to be made. The modified 
percentage method, which is most generally used in this country where 
the great bulk of the business is on a participating basis, is not so 
well adapted to non-participating business, because an adjustment of 
equities in the distribution of the surplus is not feasible. Dr. Thomas 
Bond Sprague, a celebrated English actuary, worked out a formula 
on the constant and percentage basis which has been considered a 
good practical formula for ordinary classes of business. On ordinary 
life policies it provides for an initial commission to be spread over 
life, a constant on the amount insured to take care of general ex- 
penses, and a percentage calculated on the net premium plus the first 
two additions to provide for renewal commissions and fiuctuations. 
The American Experience table furnishes such a conservative basis 
for insurance rates, however, that some companies do not find it neces- 
sary to load policies at certain ages at aU, and others are loaded 
lightly. Thus one prominent company quotes the net annual premium 
rate on the basis of this table and 3^ per cent as the gross rate on 
ordinary life policies at ages below 31. At age 40, this company 
quotes a rate of 24.21 per 1000 of insurance for ordinary life, 31.37 
for 20-payment life, and 42.62 for 20-year endowments. The net rates 
for these policies according to the American Experience table and 
31/^ per cent are 23.50, 30.75, and 41.18, respectively. 

Semi-annual and Quarterly Premiums . — In the treatment of both 
net and gross periodic premiums, we have thus far proceeded on the 
assimiption that periodic premiums would be paid annually at the ^ 
beginning of the contract-year. Premiums payable semi-annuaUyand 
quarterly, however, are by no means imcommon. To calculate semi- 
annual and quarterly net rates from annual net rates requires the con- 
sideration of two possibilities. First, in the absence of policy provi- 
sions to the contrary, part of the premium may be lost to the company 
in the year of death, and second, there is a loss of interest to the com- 
pany because of the delay in paying part of the premium. It is shown 
on pa.ges 75—76, that the value of an annuity payable semi-annually 
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may be expressed, = a® + i, and the value of an annuity payable 
quarterly is, + f * It has also been demonstrated that the 

net annual premium may be looked upon as an annuity-due for the 
premium-pa 3 dng period, and its value in terms of the single premium 
and corresponding annuity for an ordinary life insurance is, 


Px 


A. 

1 + ax 


Now if the premium is to be paid semi-annually, the corresponding 
annuity must be adjusted to a semi-annual basis. A whole-life annuity- 
due of 1 payable | every six months, has a value greater by | than the 
value of The single premium should therefore be divided by 

I + Using the symbol to represent the total amount each 

year when two semi-annual payments are provided, that is, when the 
premium is to be |Px^^^ every six months, its value in the case of a whole- 
life policy becomes: 


p (.2' ~ 

" ' i + ax^'^^ i + ax + 


+ ax 


In the case of an annuity of 1 payable I at the beginning instead of 
at the end of each quarter, the value would be greater by J than the 
value of ax^^\ or | + 


Hence, 

P (4) ~ ^ 

* i + J + + I f + c^x* 

One-fourth of this value, then, is the amount to be paid each quarter, 
or the net quarterly premium. 

Since the single premium is divided by | + Ux, and f + a^, to arrive 
at twice the semi-annual and four times the quarterly rates, respectively, 
the results will be greater than the annual premium which is found by 
dividing the single premium by 1 4* a*. In general it will be found 
that the addition to the annual premium necessary to obtain the semi- 
annual rate is about 2 per cent, and for the quarterly rate, 3 per cent. 

Other problems present themselves, however, when the gross semi- 
annual and quarterly rates are attempted. There is the additional 
expense of collecting the premium twice or four times each year. In 
this country it has not been customary to use net semi-annual and 
quarterly rates in the determination of the corresponding gross rates. 
The common practice has been to consider semi-annual and quarterly 




MODIFICATIONS 


137 


payments as being dnstallments of the gross annual premium. The 
latter is considered due and payable at the beginning of the contract- 
year, but as an accommodation to the insured the payment of the 
premium may be made in installments during the year. In case of 
death, then, any unpaid installments due subsequently during the 
year of death are deducted from the amount of the claim paid by 
the company at settlement. This practice eliminates the possibility 
of the company’s losing a part of the premium during the year of 
death. The interest factor and the extra expense of collecting two 
or four times each year instead of once, may be looked upon as a 
problem in loading. 

The practice of companies varies as regards the percentages added. 
An examination of the methods of 20 companies that do the bulk of 
the business in this country reveals the fact that five of them add 
4 per cent to the gross annual rate and divide by 2 to arrive at the 
semi-annual premium ; and for the quarterly rate, they add 6 per cent 
and divide by 4. Pour others multiply the gross annual premium 
by .52 for the semi-annual, and by .205 for the quarterly premium, 
which yields the same results. Pour others use .51, and .2575, or 
equivalents; three use .51, and .26. The remaining companies use 
slightly different percentages. One company is unique in that it 
divides the gross annual premium by 2 for the semi-annual, and by 
4 for the quarterly, but takes promissory notes for the deferred 
installments at 6 per cent per annum for the period of deferment. 
It thus appears that quite a number of companies approach the net 
addition of 2 per cent and 3 per cent, based, however, on gross instead 
of net annual rates, although nearly half of the more prominent com- 
panies retain the heavier additions of 4 per cent and 6 per cent. 

Term Policies, — Short-term policies require special treatment in 
the matter of loading. In the ease of these it is not customary to 
pay so high a percentage of the initial premium as a commission. If 
initial expenses are paid from surplus funds and then spread over 
the period the contract is to remain in force, because of the shortness 
of the period, the net rate must be increased considerably. If the 
modified percentage method were used, gross premiums would carry 
a heavier percentage of loading than if a straight percentage addition 
were employed. Thus the net annual premium for a 10-year term 
policy at age 35 by the American Experience table and 3 per cent 
is 9.42. If this is loaded 33% per cent, the gross premium will bo 
12.56 ; whereas if it is loaded 16.6 per cent plus 16.6 per cent of the 
ordinary life rate at the same age, the gross premium will be 14.50. 
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It lias been stated on good authority ^ that gross rates for short-term 
policies might well be calculated by adding a percentage and a con- 
stant to the net rates, but that such loadings must be considerably 
higher than corresponding whole-life loadings to provide propor- 
tionate commissions, because the business remains on the books only 
a short time, yet the expenses occasioned should be provided by the 
loadings during that period. Mortality experienced on this type of 
contract, too, has been heavier in general than on ordinary life, 
limited-payment life, and endowment contracts, and the company is 
exposed to adverse selection especially in the matter of renewal or 
conversion when these options are granted. 

Long term policies covering the greater part of the income-produc- 
ing period of life, say 20 or 30 years, may sometimes be desired. In 
general the problem of loading in connection with such contracts is 
not essentially different from that of ordinary life insurance. The 
mortality is likely to be higher than on ordinary life policies, however, 
and the loading should be a little greater than on ordinary-life non- 
participating contracts. 

Double endowment insurance policies present problems quite op- 
posite to those associated with term insurance. On such contracts a 
very favorable mortality may be expected. Even if within certain 
limits mortality should be heavier than normal, premiums might be 
diminished, since the premium for the endowment portion of such 
contracts is reduced in ease of high mortality by a greater amount 
than the premium for the term insurance part is increased. 

Continucnis4nst ailment Policies , — It has been observed above that 
the premium for a continuous-installment policy on the ordinary-life 
plan consists of two parts, the premium for the regular installment 
feature, and the premium for a deferred reversionary annuity to the 
beneficiary. The net annual premium for the guaranteed benefit may 
be loaded in the same manner as that of an ordinary life policy. The 
extra net premium for the additional benefit may then be loaded on 
a straight percentage basis to cover the extra expenses it involves, 
the tw'o gross premiums combined forming the g^oss annual premium 
for the entire benefit. ^ 

Concerning the matter of an equitable distribution of expenses, 
it may be observed that each type of policy and each kind of business 
presents its own peculiar problems. Variations in method or in per- 
centages or constants added, must be made for each particular class 

3 Moir. Henry, Office Premiums, in Transactions of tlie Faculty of Actuaries, 
Yol. IL, No. 19, p. 216. 
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of business. In all such adjustments, the expenses incident to each 
particular class of business as determined by the company's experi- 
ence must be the basis. Judgment must then be exercised in finally 
fixing the rates so they may be effectively used in competition. 

Initial Expense. — The problem of incidence, or of meeting the 
heavy initial expenses, is a most serious one for a new company, or 
for a company that has no surplus funds on which it may draw for 
first-year expenses. The maintenance of a level office premium, the 
fulfillment of statutory requirements concerning reserve liabilities 
and the necessi^of meeting competition, render this problem exceed- 
ingly difficult.'*^ For instance, the gross annual rates per 1000 for 
ordinary life, 20-payment life and 20-year endowment policies at age 
35, according to the American Experience table, and 3 per cent, 
loaded by the modified percentage method, one-sixth, and one-sixth, 
are 28.11, 38.34, and 52.48, respectively. In Chapter IX, it is shown 
that the terminal net values of these policies at the end of one year 
is 12.88, 22.00, and 34.59. If the premium income from each of these 
three types of policies is fairly uniform throughout the year, it may 
be assumed that each has been in force approximately six months, 
on the average, on December 31 of the calendar year of issue. As 
explained in Chapter X, it is customary to make this assumption in 
reporting liabilities to state insurance departments. The legal re- 
serves or policy-values which must be held against them, therefore, 
are 16.98, 25.93, and 40.76. It is also shown in Chapter XI, that 
the technical or tabular net cost of insurance which the company 
provides for on those policies is 8.83, 8.75, and 8.64, respectively, 
Agents’ first-year commissions, salaries, and other initial expenses, 
which for the most part occur during the calendar year of issue, may 
be estimated as averaging at least 50 per cent of the initial gross 
premium. The sum of these items, even if the actual cost of insurance 
is but one-half of the tabular cost, exceeds the first premium. Thus 
the company that has no surplus on which to draw for initial expenses 
has to face a serious problem. A new company cannot charge a high 
initial premium without handicapping its agents in competing with 
older companies, and it probably will be obliged to pay high com- 
missions in order to attract and hold competent agents. An older 
company, or one with ample surplus funds, may draw upon its surplus 
to meet those initial expenses which first-year loadings fail to provide, 
replenishing its funds later from the sources discussed in Chapter XI. 

One important condition assists in meeting first-year expenses. 
The medical examination places new entrants in a select class regard- 
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iiig mortality. Since premiums are determined on an ultimate table, 
a considerable saving may be expected during the first year because 
of a lower death rate than that used in premium calculation. It is 
quite usual for the actual net cost of insurance during the first 
year to be less than 50 per cent of the ultimate mortality cost expected 
and 20 per cent of that provided for in the premium calculation. 
This factor may also be used to vary the valuation basis as explained 
later. 

Methods of Meeting Initial Expenses. — Speaking generally, there 
are three methods of providing for initial expenses. First, they may 
be paid from surplus funds, as explained above. Secondly, an initia- 
tion fee may be charged in addition to the regular premium for the 
first year. Thirdly, the company may be permitted to hold reserves 
lower than those resulting from full level-premium valuation. There 
are several different methods of valuation that serve to provide for 
the first-year expenses. This subject is discussed in Chapter X. 

/ Surplus , — most convenient and practical method, and the one 
Hhost used by companies having suflScient surplus funds, consists in 
drawing upon the surplus for initial expenses. It is the method con- 
templated in Dr. Sprague’s formula for non-participating business; 
i.e., the initial expense is spread over the life of the policy in the 
form of a regular addition to the net premium. This means that the 
company will draw upon the surplus, pay the initial expenses at the 
outset, and then gradually recover it as the policyholder continues to 
pay his annual premiums. 

Since percentage expenses actually incurred are based on a per- 
“-centage of the gross premium and not on the net premium, it is proper 
to formulate methods yielding such results that the percentage of loading 
based on the gross premium, and deducted from it, will leave the net 
premium. Thus if the net premium were 100 and the loading 10 per 
cent, if the 10 per cent means 10 per cent of the gross premium, the latter 

would be found by means of the proportion: ^ whence 

yu luo 

X — 111.11. Thus 10 per cent of 111.11, the gross premium, deducted 
from itself will leave 100, the net premium. On this basis, the formulas 
previously given would be modified. Thus the formula for the constant 

^nd percentage method becomes: P' = j ^ (P + c). In level- 

'^premium calculation it was learned that any sum, such as a single 
premium, may be spread over life by dividing it by the present value of 
an annuity-due, or 1 + In the case of an ordinary life policy, then, 
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once the initial expenses have been estimated, they may be spread over 
the premium-paying period by dividing the amount by 1 + a*. Then 
they may be added to the net premium. The same result will be 
accomplished if the initial expenses are added to the net single premimn 
and the sum divided by 1 + cix- If the average expense is represented 
by the symbol X, the entire formula expressing the value of P' according 
to the constant and percentage method becomes: 


P' = 


1 ( A. + K 

1 — \ 1 + Ux 



For limited-payment life policies, the expression is: 


p/ 
n-*- X 


1 ( A, + K \ 

1 -fcU + «i5;T 7 


When the expenses have been determined as a percentage of the net 
premium plus the constant, the above equations become, 

and 

Certain French companies, whose actuaries have devoted consider- 
able thought to the subject of initial expenses, proceed along somewhat 
different lines. The amount of money required to meet the first-year 
expenses of a policy is first ascertained, and deducted from the net 
premium for the first year. The amount deducted is then spread over 
the premium-paying period by dividing it by the present value of an 
annuity-due of 1 for that period. The resulting annuity is then added 
to each net annual premium including the first. The cost of manage- 
ment may then be treated as a constant addition to the net premium. 
Having added to the net premium the annuity to recover the initial 
expenses, and the constant to provide the expenses of management, 
they increase the total by a percentage of the gross premium, to take 
care of renewal expenses. The sum of the three items, net premium, 

annuity, and constant, may be multiplied by p, where k is the 

j_ 1 ^ 

percentage addition as illustrated above, to arrive at the gross premium. 

Initiation Fee. — A cash initiation fee sufficient to meet new busi- 
ness expenses would render every policy self-sustaining from the out- 
set. In place of cash, an interest-bearing note might be accepted, to 
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be paid off by means of dividends, or to be deducted from the amount 
of the insurance at settlement. This plan has never found much 
favor with companies. In the first place it constitutes a departure 
from the level-premium plan, and secondly it would be quite difficult 
to sell a policy carrying a premium of this nature in competition 
with level-premium policies. A few companies, however, have accom- 
plished something in this direction with so-called ^^premium-reduc- 
tion,’’ or ‘"guaranteed-dividend” policies, on which the premiums 
after the first are reduced to a stipulated rate. In selling such a 
policy, however, the reduction of the premium rate after the first 
payment, or the guaranteed dividends,” are usually stressed, and 
the reduced rate compared with the rate for policies of other com- 
panies after deducting dividends, so that there is no discussion, or- 
dinarily, of the extra first premium as being in the nature of an 
initiation fee. Participating business with a high initial premium 
followed by large dividends is somewhat similar. This plan would 
not be practical for the collection of all of the initial expenses. 

Single-premium Policies , — These present no problem so far as 
renewal expenses are concerned. An amount sufficient to cover ad- 
ministrative expenses during the life of the contract may be added 
to the net premium, as well as an amount sufficient to meet the agent ’s 
commission. The rate of commission on this type of contract does 
not ordinarily exceed 7^ per cent of the gross premium. An ex- 
amination of the rates quoted by the leading companies reveals the 
fact that the amount of loading varies considerably ^ this kind of 
business, as it does on level-premium business. The following table 
may serve to illustrate: ^ 

SINGLE-PREMIUM RATES, AGE 35 



Ordinary 

Life 

Twenty-year 

Endowment 

N. S. P., Amer. Ex., 3 per cent 

419.88 

590 30 

N. S. P., Amer. Ex., 3^ per cent 

370 65 

542.60 

Highest gross rates quoted — ^participating com- 
pany on 3 per cent basis 

493 38 

692 20 

Lowest — non-participating 3 J per cent basis . . . 

370.55 

542 60 


It is thus seen that at this age the loading varies from nothing 
on the part of one non-participating company, to nearly 15 per cent 
of the gross premium on the part of a participating company. Divi- 
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dends paid by the participating company will of course reduce the 
cost to its policyholders. 

Loading Beturn-premium Policies, — The calculation of the net 
premium required to provide for the return of net premiums without 
interest was discussed in Chapter VII. When the net return premium 
has been determined it must then be loaded for expenses. When return- 
premium policies are issued, it is the gross premiums that are returned, 
hence the loading above the net premium requires an additional pre- 
mium, which must also be loaded. Suppose tt represents the net annual 
premium for an increasing insurance of 1, 4> the net extra premium to 
provide for the return of the entire gross premium, 0' the gross extra 
premitim to provide for the return feature, and the entire gross 
premium including the extra premium of <?!>' loaded k per cent of itself, 
Then, P" = P' + 0'. But P^' is an increasing insurance of P' + 0', 
increased by the percentage k. Hence: 


p" = p' + 0' = P' + ^(1 + k){P' + 00 
0' == x(i + i)(P' + 00 

= xP'(l + k)+ 7r0'(l + k), 

0'[1 ~ t(1 + k)] = P'(l + A), 

t(1 + k) 


= p' + p'(j 


x(i + k)j’ 

■7r(l + k) 


x(l + k) 

= pi X -|- x(l ~| ~ k) 

\ 1 — TT 

1 


r(l + k) 


= P' 


1 - x(i + ky 


Example. — Suppose the gross annual premium for a 10-year pure 
endowment is .09320, the net annual premium for a 10-year increasing 
insurance of 1 is .050377, and the loading is 16.6 per cent. Then; 


P" 



1 

x(l + k) 
.09320 


1 - (.050377 X li) 


= .09929, or 99.29 per 1000. 


Some companies quote gross rates of 100 per 1000 regardless of 
age, for such contracts. This they can very well afford to do ; for 
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whether the life survives or fails they have gained the interest, less 
expenses, on premiums that have been paid. 

Conclusion . — Enough has been said to give the student a general 
idea of the principal problems associated with loading, especially as 
pertains to the more usual forms of insurance. When the larger 
premiums are charged for participating policies and when the com- 
pany has a substantial surplus, the problem of initial expenses is of 
less importance, and the problem of equity as between different classes 
and ages predominates. The best way to construct gross or office 
rates so as to attain equity between classes is to form a series of funda- 
mental gross premiums for the type of policy which constitutes the 
largest proportion of outstanding business. Ordinarily, whole-life 
policies will form the basis, although some companies have such a 
large proportion of endowment insurance on their books that this 
class might be used. With most American companies, ordinary life, 
limited-payment life, and endowment insurance, must be kept in mind 
when forming the fundamental schedule. When the basic schedule 
has been established, the rates for other classes may be fixed in rela- 
tion to it, the actuary having in mind the peculiar nature of the 
expenses of each different type and modifying the loading accordingly. 
Considerations of a practical nature must then be given due weight, 
such as the necessity of meeting competition or the desirability of 
encouraging or discouraging this or that type of business. The matter 
of encouraging types of business may also be accomplished through in- 
structions to the agency force, or by varying the scale of commissions 
to agents. 

In forming the final schedule of rates which the company is to 
quote, care must be exercised to see that the various tables are con- 
sistent with one another. When but few types of contracts are issued, 
this is a comparatively simple matter. When, however, a score of 
variations of the regular forms are offered, and when additional fea- 
tures are added, such as double indemnity, and disability benefits, 
the problem becomes more complicated. A few of the inconsistencies 
which might arise, and which must be avoided, are herewith set 
forth : ^ 

1. The whole-life non-participating rate should not exceed the 
rate for an endowment-insurance policy maturing at an 
advanced age. 

2 Moir, H., Office Premiums, in Transactions of the Faculty of Actuaries, VoL 
II., ISTo. 19, pp. 230-231. 
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2. Endowment-insTirance rates should not decrease with an in- 
crease in age. 

3. Loading with a view to providing for a heavy dividend 
schedule should not be carried to such extremes as to make 
the resulting gross rates appear absurd when compared with 
non-participating rates. 

4. Survivorship-insurance rates should not be lower than the 
corresponding joint-life rates. 

5. Joint-life and last-survivor rates together should agree ap- 
proximately with the corresponding ordinary-life rates at 
the individual ages. 

6. The premium during the first few years of a policy on the 
step-rate premium plan should not be lower than the cor- 
responding short-term rate. 

In most instances the net rates serve as a guide, though not in 
all, as in No. 6, above. Net rates loaded in any manner that results 
in inconsistencies in office rates, similar to those enumerated, might 
leave the impression that the company is not in all instances granting 
benefits consistent with the premiums charged. 



CHAPTER IX 


Valuation 

% 

Nature and Origin of Policy-Values. — When policies are issued 
under the natural premium or ‘‘yearly-renewable term” plan, the 
net natural premium at the beginning of each year is the present 
value of the benefit It is found by discounting the amount at risk 
both for the probability and for the interest element involved. Since 
the present value of the premium at the beginning of any year is the 
premium itself, and since this is equal to the present value of the 
benefit promised, the company’s liability under the contract is bal- 
anced by the premium collected. The policy, therefore, is said to 
have no “value,” or “reserve.” When, however, policies are issued 
on the level-premium plan, the policyholder is charged more than 
current mortality requires during the early years, and less than this 
during the later years, as was also shown in Chapter VIT. The over- 
charges during the early years, then, must be set aside and invested 
so as to prepare for the heavier mortality which the policy must share 
in the later yea?s. I jiese overcharges, s et aside and improved at the 
net rate of interest assumed, with benefit of survivorship, ^^called 
the “reserve,” the “value,” or the “liability” of the policy .• They 
cannot be returned to the policyholder if he continu^his insurance, 
nor added to the surplus, nor paid to stockholders in the form of 
dividends. They may be returned to the policyholder after the policy 
has been in force a few years if he withdraws from the company, 
and so they represent the value of the policy to him or his assigns. 
Hence such accumulations have been called “policy-values.’^* Since 
the funds constituting these values must be held by th/"company 
for the policyholder if he desires to withdraw, and againjt his policy 
if the contract remains on its books, an amount equa!^^ them is set 
up as the company’s “liability” under the contractXFinally, since 
these funds are held in reserve for the purposes mentioned, and since 
they may be a sufficient inducement to some other company to assume 
responsibility for the contract if turned over to it, the policyholder 
continuing to pay premiums to the re-insuring company, they have 
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been called ^'reinsurance reserves/’ or merely "reserves.” Prom 
this last statement it may be inferred that the company’s "liability” 
under a policy, or the "policy-value,” or "reserve,” is the difference 
between the present value of the benefits promised by the company 
and the present value of future premiums which the insured agrees 
to pay."^; That is the fact; so the problem of valuation; i.e., the deter- 
mination of the "policy- value,” "liability,” or "reserve,” may be 
looked upon in two ways. First, the policy-value may be considered 
£[s the excess of past net premiums over past tabular mortality re- 
quirements, the excess being improved at the net rate of interest; 
and secondly, it may be looked upon as the difference between the 
present value, at the age of valuation, of the benefits promised, and 
the present value, at that age, of future premiums payable by the 
insured. 

.Thus the origin of policy-values is due to progressively increasing 
mortality.! Under the level premium plan the progressively increasing 
risk from age to age is paid for by an average premium; uniform 
throughout life in the ease of an ordinary life policy, and throughout 
the premium-paying period, for other types. The level premium, 
then, must be greater than the risk requires during the early years, 
and the excess that remains after providing for the risk must be 
preserved and increased at the fundamental rate of interest, in order 
that it may provide for the years during which the value of the risk 
is greater than the premium. These excesses during the early years, 
improved at the fundamental rate of interest, create a fund which 
will in most instances be called the policy-value when mentioned in 
this volume..''^ The word "reserve,” much used in this country to 
denote the policy-value, appears to be a misleading term in that it 
is used in the accounts of other corporations to indicate a fund held 
for protection beyond the measure of what is necessary to meet actual, 
known liabilities. 


Various Kinds of Values. — There are several different kinds of 
policy-values to be distinguished from one another, each determined 
upon a different basis. *;^Thus policy-values may be either net or gross, 
i.e. ^future gross premiums may used as the basis of valuation i instead 
of tlie net premiums which have been considered thus far in this chapter. 
Gross premium valuation is treated below, fPolicy-values may be cal- 
culated on the full level-premium basis, or according to some other 
standard, such as the prelmma:^Jerm^modi^^ preliminary tenn, 
select and ultimate, or Illinois standard, as " explained below. ‘ The 
"full level-premium” value, as the expression indicates, is the full 
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value of a policy which is paid for under the level-premium plan. The 
full level-premium basis of valuation is used by the companies doing the 
greater part of the business in this country, and it is the basis from which 
the other values are derived. Taking first the full level-premium basis, ^ 
then, if the policy- value is determined at the date when a premium is I 
due, and just before the premium is paid, it is called the terminal valued 
If the terminal value is calculated on the basis of net premiums, it is ' 
called the terminal net value. The terminal net value, then, is the net i 
value at the end of the policy-year. If the net annual premium is j 
added to the terminal net value, the result will be the initial net value ^ 
at the beginning of the next year. Let nVx represent the terminal net ^ 
value of an ordinary life policy, issued at age x, at the end of n years. 
Then the initial value after n years is equal to nV^ + Pz. The mean I 
valuGj as used in practice, is the arithmetical average of the initial and 1 
terminal values of the policy-year of valuation. 

Since net valuation is required by the valuation laws in this coun- 
try, and since the terminal net value is the basis from which initial 
and mean net values are found, the determination of terminal net 
value requires much more attention than does the study of other 
values. Moreover, terminal net values are adopted as the basis for 
surrender and loan values, because such values are determined as of 
the date of renewal, which is also the end of the individual policy- 
year. 

Calculation of Terminal Net Values: Prospective Method. — 

Ordinary Life Insurance . — Suppose the age attained by the policy- 
holder at the time of valuation be called the age of valuation. The 
prospective method of valuation involves taking the particular policy 
at the age of valuation and looking entirely to the future, i^Thus the 
present value, at the age of valuation, of the benefits promised by 
the company are weighed against the present value of the remaining 
premiums payable by the insured person, and the difference is con- 
sidered the terminal net value.l It is the sum, which, together with 
the future premiums payable, -^will enable the company to pay its 
claims as they fall due, provided, of course, the company has enough 
risks to insure the operation of averages. 

For example, suppose the problem is given to calculate the ter- 
minal net value of an ordinary life insurance of 1 issued at age 35 
at the end of 10 years, according to the American Experience table 
and 3 percent.' By the American Experience table and 3 per cent, 
is meant that any premium or annuity-value psed in the calculation 
win have been determineii on that basis. ^ 



CALCULATION OF TERMINAL NET VALUES 149 


It was shown in Chapter VII that at the time of issue the present^ 
value of the benefit is equal to the present value of the premiums 
payable. The present value of the benefit was called the net single 
premium, and at age 35 it was found to be .41988. At age 45, the 
age of the insured at the date of valuation in the problem just 
proposed, the present value of the benefit under an ordinary life 
insurance will be greater, since the probability of its being paid in 
the near future is greater than it was at age 35. It has been deter- 
mined as .504585, the net single premium at 45. The present value, 
however, of the remaining premiums payable decreases from age to 
age. Thus at age 45 the present value of the remaining premiums 
payable is less than the present value of premiums payable at age 35, 
since a life aged 45 will survive, on the average, for a shorter period 
than will one aged 35. Carried to the end of the mortality table, 
the present value of the benefit promised would be 1, and the present 
value of premiums payable would become 0, since no more are due, 
because according to the table the life will certainly have failed. At 
age 45 the person who took the insurance at 35 will pay the premium 
as of age 35, and will continue to pay premiums during survival. 
The net annual premium at age 35 has been determined as .021081. 
At age 45, then, the present value of future premiums payable on 
the insurance issued at 35, would be the present value of an annuity- 
due of .021081. The present value of an annuity-due of 1 at age 45 
has been determined as 17.0093. Then, 17.0093 X .021081 = .358573, 
the present value of future premiums due. Hence, .504585 — .358573 
'= .14601, the policy-value. If the policy were for $1000, $146.01 
would be the company’s liability under the policy, in excess of the 
contingent asset, which consists of the present Value of future pre- 
miums payable. It is the sum which the company must have accumu- 
lated from the excess of past premiums over past mortality require- 
ments, the excess each year having been improved at 3 per cent 
compounded annually, with benefit of survivorship. This sum added 
to the present value of future premiums with which the company may 
be credited, will equal the present value of the benefit. So, if the 
company has this sum, it is solvent so far as this policy is concerned. 

If the insured should withdraw from the company, the company will 
be relieved of its liability and will not need the 146.01, which may 
be returned to the insured as his surrender value. The policy-value 
of an ordinary life contract may be found, then, by multiplying the 
net annual premium as at the age of issue by the present value of 
annuity-due of 1 as at the age of valuation, ahd subtracting the result 
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from the net single premium at the age of valuation. Stated as a 
formula : , 

VnF. = - P.(l + 

In terms of the commutation symbols/this becomes: 

nV s = As^n — ^^*(1 + CLx+n) 

a> 4 - n ^ P aH- n— 1 a^f• n ^ ag-f n— 1 

J^x+n I^x-i-n 

Hence the value of the policy in the above example may now be 
found from commutation columns, Appendix C, as follows: 

AT n -P x^ aH- w— 1 

D^n 

— Af45 — (-P 35 X iV44) 

Das 

_ 9897.032 - (.021081 X 333623.0) 

19614.2 

= .14601, or 146.01 per 1000 of insurance. 

The terminal net value of the insurance in the above illustration may 
be derived from net annual premiums and the annuity-due as of the age 
of valuation without using the single premium. If the contract were 
issued at age 45, the net annual premium would be .029665. The 
present value of an annuity-due of this amount would of course equal 
the present value of the benefit. Since the contract was issued at age 
35, however, the net annual premium which the company will continue 
to collect during the insured's survival is only .021081, the net annual 
premium as of age 35. The difference between these two premiums is 
.029665 — .021081 = .008584, the amount by which the company 
would be short each year if it issued an insurance of 1 at 45 for a pre- 
mium as of age 35. At age 45, then, the company must have saved 
enough from past premiums on the insurance issued at 35, to cover this 
shortage. The present value of the shortage is the present value at 
age 45 of an annuity-due of .008584, or .008584 X 17.0093 = .14601, 
as before. The formula is, nVx = {Px+n - Px){l + a^+n)- Stated 
verbally, the terminal net value at the end of any year is the present 
value at the age of valuation of an annuity-due of the difference between 
the net annual premium as of the age of valuation and that as of the age 
of issue. 
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The terminal net value may be found from annuities only. Thus it 
was shown in Chapter VI that Ax — 1 — d(l + ax); whence, 

Ax-\-n “ 1 d(l A" 

1 


And in Chapter VII it was demonstrated that Px 


d. 


1 ax 

Substituting these values for and Px in the general expression 
of the value of nV x'- 


nV X ^ Ax+n P «(! “f" Ux+ n) 

=*= 1 d(l "“f” <Xx4. ft) ^ Ux-f- ft) 

1 1 “f" az+ n ax ax-\- n 

^ ax 1 4~ ctx 


Stated verbally, the terminal net value, at the end of any number of 
years, of an ordinary life insurance of 1 issued at any age, is equal to the 
difference between the values of the corresponding annuities at the age 
of issue and the age of valuation, divided by the value of an annuity-due 
as of the age of issue. 

Using the same example as before: 

t;- ax ax-{- ft 

1 + ax ^ 


10V35 = 


^35 — 0^45 
1 + U35 


18.9174 - 16.0093 
19.9174 


= .14601, or 146.01 per 1000. 

In order to find the policy-value by this formula it is not necessary 
to know the mortality table nor the rate of interest by which the annuity- 
values were calculated. James Chisholm used this principle and pre- 
pared Tables for finding the Values of Policies of all durations, accord- 
ing to any Table of Mortality or any Rate of Interest,'^ published in 
1885. They resemble the conversion tables described in Chapter VII. 

If the values of the above annuities are not at hand, the policy-value 
may be foxmd directly from the commutation columns. Thus: 

aaHr n -j _ T)xNx+n—l 

1 + a. 

„ 29078.1 X 333623 

10 1^36 1 19014 2 X 579160.7 

= 1 - .85399 

— .14601, as previously found. 
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The terminal net value may be ascertained from single premiums 
only. Substituting for a* its value in terms of as found in Chapter 

Az-hn A z 

VI, and simplifying, nVz == — r — From annual premiums 

JL -A 

P + ~ P 

only, nVz “ To illustrate the use of these two formulas, 

take the same example of an ordinary life insurance of 1 issued at age 
35. To find the terminal net value at the end of ten years: 


and 


.504585 - .41988 __ 

10^35 j 


.14601, 


_Pz+n- Px .029665 - .021081 

10 i^35 ^ 4- yi ,029665 + (.97087379 X .03) 


= .14601. 

Single-premium Values , — Before considering the valuation of limited- 
pa3mient life, endowment-insurance policies, and deferred annuities, it 
may be well to discuss briefly the subject of single premium values. As 
regards whole-life insurance the company must have in its possession at 
the end of each policy-year throughout the duration of a policy, cither 
the net single premium as at the age attained by the insured person, or 
its equivalent. When a policy is issued the company must receive the 
net single premium, or charge periodic premiums whose present value 
is equal to the net single premium. Ten years later, as shown above, 
the company must have a fund, called herein the terminal net value, 
which together with the present value of the remaining premiums to be 
collected in the future, equals the net single premium at the age then 
attained, called herein the age of valuation. The same is true at the 
end of any number of years after issue down to the end of the mortality 
table, when the present value of future premiums becomes 0 an4 the 
face of the policy is the policy- value. If the company collects the net 
single premium at once upon issuing tEe policy, the present value of 
future premiums will be 0, since all have been collected at the outset. 
The formula, — Bx(l + a^+n), still applies, but since 

Pa, = 0, the policy value n years hence will he A x+n- Therefore a table 
of net single premiums is also a table of single premium policy-values. 
Thus the terminal net single premium value of an ordinary-life policy 
of 1000, issued at age 35, at the end of 10 years, is 504.59, the net single 
premium at age 45, according to the American Experience table and 3 
per cent. 

In the case of a whole-life annuity, the value of the contract at 
any age of valuation is likewise the net single premium at that age. 
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The calculation of these values is explained in Chapter V. It will 
be noted that such values decrease from age to age as the contract 
grows older. Thus the present value of a whole-life annuity of 1 is 
18.9174 at age 35. At age 45 it is 16.0093. If such an annuity is 
issued at age 35, then, its value 10 years after issue will be 16.0093. 
At age 95, the value will be 0. 

Contracts covering a shorter period than the duration of life 
present somewhat different problems. Thus in endowment insurances 
the company must have the net single premium, or its equivalent, 
at the age of valuation, of a similar contract but for the term of 
years from the age of valuation to the date of maturity. The net 
single premium for a 20-year endo^vment insurance policy of 1000 at 
age 35 (American Experience and 3 per cent) is 590.30. At the end 
of 10 years the terminal net single premium value of such a contract 
is 757.24, the net single premium for a 10-year endowment insurance 
covering the balance of the 20-year period from age 45. 

The company collecting the single premium for a pure endowment 
must retain that premium and improve it at the fundamental rate 
of interest to the end of the contract period. Hence at any time 
during the continuance of the contract, the company must possess 
the single premium improved at interest to that date. The company 
is able to retain this fund, because it has no claims to pay until the 
end of the pure endowment period ; that is, it carries no risk except 
that of survival. Moreover, on any date of valuation the company 
will have been able to accumulate more than the amount of the single 
premium improved at interest, on the average,' if it has a sufficient 
number of contracts in force. This is because some of the holders 
of such contracts will have died, thus relieving the company of any 
liability to them. For valuation purposes, the gains which the com- 
pany makes through deaths is added to the policy-values of the sur- 
vivors^ contracts. Looking to the future, on any date o£ valuation 
the company must possess the net single premium for a pure endow- 
ment from then on to the end of the period. Thus the terminal net 
single premium value (Amer. Ex., 3 per cent) of a 20-year pure 
endowment issued at age 35 at the end of 10 years is 647.69, the 
single premium for a 10-year pure endowment of 1000 as of age 45. 

To illustrate the benefit of survivorship involved, let the net single 
premium for the 20-year pure endowment at 35, which is 436.87, be 
improved at 3 per cent compounded annually for 10 years. It will 
amount to only 436.87 X 1.344 = 587.15, approximately, whereas the 
policy-value has grown to 647.69. The difference is attributable to 
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the benefit of survivorship, in that this contract shares the sums 
contributed by lives that have failed from the group which started 
at 35. 

In the case of a 20-year term insurance of 1000, the net single 
premium at 35 is 153.43. This improved at 3 per cent compound 
interest for 10 years, amounts to 153.43 X 1.344 = 206.21, ap- 
proximately. Yet the terminal net single premium policy-value at 
the end of 10 years is only 109.55, the net single premium for a 
10-year term policy as of age 45. The policy-value is less than the 
original single premium improved at interest in this case, because 
the policy has had to bear its share of death claims over the period. 
The net single premium value of the 20-year term insurance, or 
109.55, plus the net single premium value of the 20-year pure endow- 
ment, or 647.69, equals the net single premium value of the 20-year 
endowment insurance policy, or 757.24, as found above. 

The terminal net single premium value of any type of policy is 
the net single premium for the same type of policy as at the age of 
valuation and continuing to the end of the period during which the 
policy being valued is to run. This value will vary, of course, as 
the contract grows older and the age of valuation advances from year 
to year. This value or its equivalent must be in the company’s pos- 
session at the end of each policy-year throughout the duration of any 
contract. If the policy is issued on the level premium plan, then, the 
full level premium value at the end of any policy-year will be the 
difference between the net single premium for a similar policy, as 
of the age of valuation and for the balance of the term to the end 
of the period the policy being valued is to run, and the present value, 
at the age of valuation, of premiums due in the future. 

Limited-payment Life, Level-premium Values . — It is evident that 
at the end of the premium-paying period, the company must have a 
fund equal to the net single premium at that age for a similar contract 
and for the balance of the term. In limited-payment life insurance, 
the company must possess the net single premium for an ordinary 
life policy at the end of the premium-paying period, as of the age 
then attained by the insured. Thereafter the policy-value at the end 
of each year is the corresponding net single premium. At any an- 
niversary of the policy prior to the end of the premium-paying period, 
however, the company need possess only such a sum as together with 
the present value of future premiums will equal the net single 
premium at that age. Taking a 20-payment life policy of 1000 issued 
at age 35 according to the American Experience table and 3 per cent, 
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what is its terminal net value at the end of 10 years, on the same 
basis ? The net annual premium at 35 is 29.85. At age 45, ten more 
of these premiums will remain payable, one of them being due at 
once. The present value of a temporary annuity-due of 1 from 45 to 
54, inclusive, corresponding to the remaining future premiums, is 
8.334. Then, 29.85 X 8.334 — 248.77, the present value of the remain- 
ing premiums, and 504.59 — 248.77 = 255.82, the policy-value. 

Pure Endowments . — Following the same rule, the terminal net 
value of a 20-year pure endowment of 1000 on the full level premium 
basis issued at 35, at the end of 10 years, American Experience and 
3 per cent, may be found as follows : 

From, 647.69, the net single premium at 45 for 

similar contract, balance of 
term; 

deduct, 258.88, the present value of future pre- 

miums ; 

which yields, 388.81, the terminal net level premium 

value at age 45, 

It may be observed that the value of the pure endowment is greater 
than the accumulation of an annuity-certain of the level premium 
over the period from issue to valuation. This is again due to the 
benefit of survivorship. 

Deferred Annuities , — Deferred annuities issued on the annual- 
premium plan may be valued in a similar manner. Thus let us sup- 
pose an annuity is issued at 35, first payment to be made by the com- 
pany at 65. Its terminal net value at 45, ten years after issue, is 
the single premium for an annuity at 45, first payment at 65, less 
the present value at 45 of premiums remaining to be collected, subject 
to survival. 

Term Insurance , — The net annual premium for a 20-year term 
insurance of 1000, at age 35, is 10.91. At age 45 there remain 10 
premiums, subject to survival, to be collected. Their value is 
10.91 X 8.3339 = 90.91. The net single premium for a 10-year term 
policy of 1000 at age 45 is 109.55. Hence, 109.55 — 90.91 = 18.64, 
the level premium value of a 20-year term policy of 1000 issued at 
35, at the end of 10 years. 

This value is less than the accumulation of an annuity-certain 
of the premium for 10 years at 3 per cent, because the policy is 
chax'ged with its share of the claims that have arisen. 
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Endowment Insurance . — The level-premium value of an endow- 
ment insurance may be ascertained in the same manner. Using the 
20-year endowment insurance referred to above, the single premium 
for a 10-year endowment insurance of 1000 at 45 is first found. It is 
757.24. The present value of premiums remaining at 45 on an endow- 
ment insurance issued at 35 is, 41.97 X 8.334 = 349.78. Hence 
757.235 ~~ 349,78 = 407.45, the terminal net value at age 45 of a 
20-ycar endowment insurance of 1000 issued at age 35. It may be 
observ^ed that 18.64, the value of the term insurance, plus 388.81, 
the value of the pure endowment found above, equals 407.45, tho 
value of the endowment insurance policy. 

The formulas mentioned in the discussion of net annual premium 
values of ordinary life insurance may also be applied to types of con- 
tracts other than these, if the values of Ax+n, Px+n, and the annuity-due 
are modified so as to be for the balance of the term instead of for the 
whole of life. For example, the net annual premium for a 10-ycar 
endowment insurance of 1 at 45 is .09085. The net annual premium 
for a 29-year endowment insurance of 1 at age 35 is .04197. The differ- 
ence is .09085 — .04196 = .04889. This multiplied by 8.334, the 
present value of a 10-year annuity-due of 1 at 45, equals .40745, the 
value of the 20-year endowment insurance at the end of 10 years, as 
before. 

Terminal Het Values by the Retrospective Method. — The pros- 
pective method of valuation discussed above is much used, yet the 
retrospective method is equally important. This method involves^ 
taking the premiums that have been paid in the past, deducting the! 
policy share of claims paid, and improving the balance with interest,! 
and survivorship, to the date of valuation, to arrive at the policy- 1 
value. On the same mortality and interest basis, the same policy- J 
value will of course result. 

Considering single premium values first, assume that 81,822 per- 
sons are insured for lOOO at age 35, each paying the single premium 
of 419.88. The total fund collected in the beginning would be 
419.88 X 81822 = 34355421.36. This sum increased at 3 per cent 
interest for one year amounts to 35,386,084. From this must be 
deducted 732,000 to pay the 732 death claims occurring- during the 
year according to the mortality table. The balance, 34,654,084, is 
divided by 81,090, the survivors at the end of one year, to arrive 
at 427.35, the single-premium value of each policy. If the value of 
each policy at the end of the second year is desired, the fund at the 
beginning of that year, or 34,654,084, should be improved at interest 
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for one year, the second year’s claims deducted, and the balance 
divided by the survivors at age 37, to arrive at the value. 

On the net annual premium basis, each of the 81,822 persons 
would pay 21.08, yielding 1724807.76 at the beginning of the first 
year. Improved at interest at 3 per cent, this amounts to 1776551.99 
at the end of the year. Claims amounting to 732,000 mtist then be 
deducted, leaving 1044551.99 to be divided by 81,090, the number of 
survivors, to yield 12.28, the terminal net value. 

427.35 — 12.88 = 414.47, the amount by which the level-premium 
value is short of the single-premium value. This shortage is the 
present value of future premiums with which the company may be 
credited. Proof: Multiply 19.6608, the present value of an annuity- 
due of 1 at age 36, by 21.08, the net annual premium as of age 35, 
to produce 414.47^ To find the net annual premium value of this 
policy at the end of the second year, take 1044551.99, the fund left 
at the end of the first year after paying the 732 claims, and add to 
it, 81090 X 21.08, or 1709377.20, the amount collected from survivors 
at the beginning of the second year, which yields 2753929.19, the 
total amount on hand at the beginning of the second year. This is 
improved at 3 per cent for one year, amounting to 2836547.0657 
at the end of that year. 737,000 must then be deducted on account 
of the second year’s claims, leaving 2099547.07 to be divided by 80,353, 
the survivors at the end of that year, to produce 26.13, the terminal 
net value. Continuing to the end of the mortality table, a table of 
policy-values might be formed. The same process may be followed 
for other types of contracts. 

While the above method serves in presenting to the beginner the 
fundamental principles of retrospective valuation, a somewhat less 
irksome process consists in using one individual policy instead of the 
group. This, however, requires an understanding of the tabular net 
cost, or death strain, as explained in Chapter XI. Again referring 
to an ordinary life policy of 1000 issued at age 35 (Amer. Ex. and 
3 per cent), the net annual premium value at the end of one year 
may be found as follows : 

From, 21.08 X 1«03 = 21.7124, amount end 1st year; 

deduct, 8.83, tabular net cost 1st 

year; 


which yields, 12.^, policy-value 

year. 


end 1st 
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From, (12.88 -j- 21.08) X 1*03 = 34.98, amount end 2nd year; 

deduct, 8.85, tabular net cost 2nd 

year; 

which yields, 26.13, policy-value end 2nd 

year. 

The process might be continued to the end of the mortality table, 
showing the value at the end of each year. 

A slight variation of this method is sometimes used. The tabular 
net cost may be discounted one year and deducted from the premium, 
the balance being then improved at interest. 

Thus : 21.08, the net annual premium ; 

less, 8.57, discounted net cost (8.83 1.03) ; ^ 


yields, 12.51, fund at beginning of year after allowing 
for cost of insurance ; 

times, 1.03, 


equals, 12.88, terminal net value. 

The variation offers no advantages. 

The principal advantage of the retrospective method is that the 
same process may be followed to derive the value of all sorts of 
policies. The prospective method requires variations for each type 
of contract, and for some of the unusual types, it becomes quite 
complicated. 

Non-continuous Retrospective Valuation.— The above process of 
valuation has been expressed by formula, but this is of no advantage 
since the labor of finding the value by formula is as great as that of 
finding it by arithmetical process. The objection to the process is 
that the value of a policy at the end of any year cannot be ascertained 
without first determining the value at the end of the preceding year. 
This means that if the value at the‘~end"-nL4jQ. jears is desired, the 
value at the end of one year, 2 years, 3 years, etc':, up^to 10 must 
be found, the last only being desired. The method of arriving at the 
desired value directly without first finding the values at the end of 
each previous policy-year, is called" hon-continuous retrospective 
valuation. 

This method is based on the fact that the accumulated value of 
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past premiums collected, less the accumulated value of past claims 
paid, equals the sum left in the company’s possession. The calculation 
of the accumulated value of past premiums involves a discussion of 
what has been called a forborne temporary annuity-due. Supposing 
each of 81,822 persons aged 35 pays 1 into a fund at once, each of 
the 81,090 persons surviving to age 36 pays 1 into the fund a year 
hence, each of the 80,353 survivors at age 37 pays 1, 2 years hence, 
etc., what fund will have been accumulated at the end of 10 years? 
Obviously 81,822 should be improved at compound interest for 10 
years, 81,090 for 9 years, 80,353 for 8 years, etc., the last pa3unent of 
74,985 being improved for one year only. The following shows the 
work: 


81822 X 1.3439 
81090 X 1.3047 
80353 X 1.2667 
79611 X 1.2298 
78862 X 1.1940 
78106 X 1.1592 
77341 X 1.1255 
76567 X 1.0927 
75782 X 1.0609 
74985 X 1.0300 

Total 


1638 = 109961.93 
7318 = 105805.36 
7008 = 101788.78 
7387= 97911.49 
5230= 94165.35 
7407= 90546.26 
0881= 87047.98 
2700= 83666.83 
0000= 80397.02 
0000= 77234.55 


928525.55 


Now, if this fund is divided by 74,173, the number of survivors 
at age 45, the value to each one will be 12.5183. It may be noted 
that the value to each survivor is greater than the accumulation of 
an annuity-due and certain of 1 over the period, because some of the 
group who have made contributions will receive nothing back because 
they failed to survive the period. Thus 812 of them will have died 
during the last year, according to table, and these will have made 
all of the payments of 1. In other words the survivors receive the 
benefit of survivorship. The value to each survivor has been called 
the value of a forborne temporary annuity-due, because it is the value 
to a person aged 45 who was entitled to receive 1 each year from 35 
to 44 inclusive, subject to survival, but who forbore to receive the 
payments, choosing instead to leave them with the company to 
accumulate at interest with benefit of survivorship; it being under- 
stood that he must survive the period to receive anything at all. 
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The above process, however is entirely too laborious; nor is it neces- 
sary. In finding the accumulation of the entire fund explained above, 
Z 35 was multiplied by (1 + fee by (1 + etc., and the sum of the 
results taken. Using the symbols, this process may be expressed: 

Za;(l + iy + + i)^~^ . . . + ZaH-n-lCl + i) • 

Since (1 + iT = the value of the fund may now be expressed: 


h 


I fe+l f fef2 , , 

“T t- . . . -r 


l 


x+ n—l 


V 


Since the numerator and denominator of a fraction may both be multi- 
plied by the same value without changing the value of the fraction, 

feu U* r J U ^ Wl U W 2 , . rpr 

suppose ^ be multiplied by ^ by ^ by etc. The 
above expression then becomes: 

^x+n~T ^ar+n “T . . . “T 


From Chapter V., this in turn, 

_ Da + Dx+l + -P3H-2 + » . » + Dg+n— 1 


ATa-^l A^a+n—l 

yx+n 


If this is the value of the entire fund accumulated, it may be divided by 
Ix+n, the survivors, to get each one^s share. The accumulated value of 
a forborne temporary annuity-due then becomes: 

i\r ar-l iV x-i-Ti—l -V a— 1 V g+ n— 1 

Now from the commutation columns the accumulated value at 45 of an 
annuity-due granted at 35, with benefit of survivorship, becomes: 

Ng^l — Nx+n-1 _ ^^34 — A^44 
Dx+» D 45 

_ 579160.7 - 333623 
19614.2 

= 12.518364, as found above by the 
more tedious process. 

If 12.518364 is the accumulated value at age 45 of an annuity-due 
of 1 per annum from ages 35 to 44, inclusive, what will be the accumu- 
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lated value at age 45 of an annuity-due of .02108, the net annual pre- 
mium at age 35? Obviously 12.518364 X .021081 = .2638996. 

Having learned the accumulated value of past premiums collected 
on an ordinary life policy issued at age 35 at the end of 10 years, 
the next step in non-continuous retrospective valuation is to find the 
accumulated value at age 45 of the policy’s share of claims paid 
during the past 10 years. The method of procedure is very nearly 
the same as in finding the accumulation of past premiums. For 
example, if an insurance of 1 is granted to each of 81,822 persons 
aged 35, 732 claims will occur during the first year, according to the 
table. By assumption these claims will fall due at the end of that 
year. If they are not paid, but are allowed to accumulate at 3 per 
cent, they will amount to 732 X (1*03)^, by the time age 45 is reached. 
The next year’s claims will accumulate at interest for 8 years, etc. 
Total aceumulations may be found as follows : 

732 X 1.3047732 = 955.0939 
737 X 1.2667701 = 933.6095 
742 X 1.2298739 = 912.5664 
749 X 1.1940523 = 894.3451 
756 X 1.1592741 = 876.4112 
765 X 1.1255088 = 861.0142 
774 X 1.0927270 = 845.7707 
785 X 1.0609000 = 832.8065 
797 X 1.0300000 = 820.9100 
812 X 1.0000000 = 812.0000 

Total 8744.5278 

This sum divided by 74,173, the survivors at age 45, yields 
.1178936, each survivor’s share of the accumulated death claims that 
have occurred in the group during the past 10 years. Thus, suppose 
each of 81,822 persons aged 35 agrees to contribute enough to pay 1 
to the estate of each member who happens to die within 10 years. 
Now suppose that for some reason these persons fail to keep the 
agreement over the period, but at its end the survivors decide to 
pay all past claims that have occurred with interest at 3 per cent 
compounded annually to date. Bach one’s share will be .1178935, 
according to the table. This sum may be called the accumulated value 
of a forborne temporary insurance of 1. 

Again, the process of finding the accumulated value of claims by 
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this method is too irksome. Resorting to the symbols, the total amount 
of accumulated claims may be expressed: 

dx(l + 0”“^ + -j. , ^ ^ -j. 


die I I 

“T n-2 


. ~f" da;+ n— 1 


4_ 4- . 

+n ' -j-n ‘ ... 1 +n 

Cx + 0x4-1 + Ux+2 + « . . + 

M X ^ X-}- n 


This accumulation of the group’s claims divided by Ix+n, the sur- 
vivors, yields: 

ATg JM[ Afg ^ ft 

I>x+n ’ 

each surviving policyholder’s share. 

The determination of each policy’s share of past claims accumulated 
to age a: + n now becomes a simple matter of performing certain opera- 
tions in subtraction and division of numbers obtained from the com- 
mutation columns. Thus when a: = 35 and n = 10: 


Afg — Afg-f-n _ Af35 — Af45 
i)aH- n -04:5 

_ 12209.42 -- 9897.032 
19614.2 


= .11789357, as before. 

Now, .2638996, the accumulation of past premiums, 

less .1178935, the policy’s share in the accumulation of past claims, 

yields , 1460061, the policy-value, which is $146.01 to the nearest cent 
for a $1000 policy issued at age 35, at the end of 
10 years. 

The above expressions may now be combined into one formula to 
express the terminal net value by the retrospective method under the 
full level-premium plan, as follows: 

T7 P xiN x-1 -VaH-n— l) (Afg Afg+n) 

nV X — —f. 
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Substituting the values when a: ~ 35 and n = 10, 


.. .021081(579160.7 - 333623) -- (12209.42 - 9897.032) 

10 U 35 19614.2 

= .14601, as before. 

The above expression of the value of an insurance at the end of 
n years is especially valuable because it is applicable to all types of 
level-premium insurance policies, the only necessary change in it being 
to use the net annual premium for the particular policy in question 
instead of the net level premium for an ordinary life policy. Thus the 
value of a 20-year endowment insurance policy of 1000 issued, at age 35, 
at the end of 10 years is: 


nV xt\ 


10 


F36201 — 


•P xt\ (-V X— 1 aH- n— 1 ) (il4 ^ x ^ ac-f ft) 

.041966(597160,7 - 333623) - (12209.42 - 9897.032) 
19614.2 


= .40745, or 407.45 per 1000 of insurance. 


For joint-life insurance the formula takes the form: 


ftU ay 


P gy(-V x—1 • y— 1 aH- n— 1 • y-h n— 1 ) (AT xy x-h n : y-h n) 


D 


ft • jH- ft 


In a pure endowment no death claims are payable; hence 
(Afa; Mx+n) may be omitted, the terminal net annual premium value 
of a pure endowment being the net annual premium multiplied by the 

value of The same is true of deferred annuities. 

The principle on which the non-continuous retrospective valuation 
formula is based may be extended to the valuation of return premium 
policies. Thus, accumulated premiums less accumulated claims, equal 
the terminal net value of the policy. From Chapter VII and what has 
just been explained above, it is evident that the accumulated claims at 
the end of n years on a temporary increasing insurance of 1 issued at 
age Xj may be expressed by the fraction, 


Cx + 2Cx^l -f- 3CaH-2 + . . . + nCx+n 

Dx+ n 

Rx Rx+-n ^Afjp-f Tt 

ft 
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Allowing TT to represent the net annual level premium for a return 
premium endowment insurance, the value becomes: 

Tr(Nx-l Nx^n-l) ^ {Mx — Mx+n) T^{Rx — -Ra+n uM 3^ y) 

L)x+ n 

For the value of pure endowments with return of net annual pre- 
miums without interest in case of death before the end of the endowment 
period, this fraction becomes: 

7r(^N x~l -V a;+ n — l) ^z+n 

Dx^n ^ 

in which tt is the net annual level premium for such a contract. 

For the terminal net value of policies with return of gross annual 
premiums, the gross annual level premium must be substituted for the 
net premium in that part of the formula which expresses the accumula- 
tion of claims, the net premium being retained in that part which 
expresses the accumulation of premiums. Thus the expression of the 
terminal net value of an endowment insurance with return of gross 
annual premiums without interest is: 

— Nx+n-l) — (Mx ~ Mx-i-n) — — Rz+n ~ nM^cj-n) 

Dx-h n * 

in which tt == the net annual, and tt' the gross annual level premium for 
the particular policy under consideration. 

A general survey of the foregoing formulas will bring out the 
fact that usually the prospective method will be more readily ap- 
plicable to policies of a simple character ; whereas for the more com- 
plex contracts, such as those with return of premiums, the retrospec- 
tive method will generally offer the greatest facility of valuation. 

It may be remarked that the terminal net level-premium value 
of an ordinary life policy increases from age to age, whereas tlie 
present value of future premiums diminishes, until the policy-value 
equals the face amount of the policy at age 96. An ordinary life 
policy, therefore, is an endowment insurance maturing at age 96. 
The value of a pure endowment or of an endowment insurance in- 
creases until it equals the face amount at the end of the endowment 
period when it is said to mature.’^ At the usual insuring ages the 
value of a term insurance increases until about the middle, or a little 
past the middle, of the period, and then diminishes to 0 at the end 
of the period, when the company's liability ceases. The terminal net 
single premium value of an ordinary life policy is much greater 
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than that of a level-premium policy, at the outset and during the 
early years. It increases slowly until it reaches the amount of the 
policy at age 96. The terminal net value of a limited-payment life 
policy is greater at the end of the first year than that of a similar 
policy with premiums payable throughout life, and it increases rapidly 
until it reaches the single premium value at the end of the premium- 
paying period. After that it becomes the single premium value, 
which, as explained above, is the net single premium itself at each 
successive age. The level-premiiun value of a deferred annuity in- 
creases gradually until the end of the premium-paying period, if 
premiums are payable during deferment, and then gradually dimin- 
ishes, following the single premium annuity-values down to the end 
of the table. 

V Effects of Different Mortality and Interest Rates on Policy- 
values. — The student is likely to reason fallaciously that a mortality 
table showing higher rates of mortality than another requires larger 
policy-values. Such is not necessarily the case, and for the valuation 
of policies on sub-standard lives, i.e., lives subject to extra mortality, 
an understanding of the principles involved is essential. 

Suppose an ordinary life policy is issued to a person in that class 
of risks on which an extra rate of mortality is expected at first, the 
extra rate afterwards diminishing until it finally coincides with the 
normal for the remainder of life. The net annual premium for such 
a contract will be higher than that for a normal risk. Suppose at 
age 35 it is 29.67 per 1000 instead of 21.08, the normal premium. 
Suppose also, that the age of valuation, age ic + n, coincides with 
the age when the extra mortality disappears and the risk is considered 
normal. At that age the single premium would be the normal single 
premium. The present value of an annuity-due of 1 at the age of 
valuation would be the value of an annuity-due by the normal table. 
The present-value of an annuity-due of 1, however, is multiplied by 
the higher premium, 29.67, instead of 21.08, to ascertain the present 
value of future premiums. The present value of future premiums 
would therefore be greater in this case than under a normal policy, 
and the policy- value, smaller. At any age later than ic + the 
policy-value, would likewise be less until the end of the table is 
reached, when it would equal the face amount of the policy. At any 
age earlier than x + n the sub-standard values would also be less than 
the normal, because as the life progresses from age to age, above age 
X, an increasingly greater proportion of the single premium and the 
annuity-due at valuation is based on the normal rate of mortality. 
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Considering the matter from the viewpoint of the retrospective 
method, though the premiums are greater, fewer of them will have 
been paid by a group of sub-standard risks up to the date of valuation, 
because more, proportionally, will have died out of it than out of a 
standard group, and the accumulation of the greater number of claims 
to be deducted will leave a lower policy-value. 

Following the same line of reasoning, if the policyholder belongs 
in that class of risks in which the extra mortality is only slightly 
higher than the normal at first, but gradually increases so that there 
is a constantly increasing difference between the normal and the 
sub-standard rate, greater policy-values may be expected than those 
under the normal rate. Furthermore, if the sub-standard mortality 
is greater than the normal by a constant difference throughout, lower 
policy-values than normal may be expected, since the constant addi- 
tion does not provide for an increase in mortality rates at the older 
ages sufficiently great to give equal policy-values.^ From this state- 
ment, and taking the first two ways explained above, in which extra 
mortality may occur, it may be inferred that the mortality rate might 
be increased in such a manner as to result in no change in policy- 
values. Such is the case.^ ^'Policy- values do not at all depend upon’ 
the absolute rate of mortality exhibited, but only upon the progression 
that the rate of mortality exhibits. It is the table in which the 
mortality increases the more rapidly, that requires the larger policy- ^ 
values.^' ^ 

The above discussion has centered about ordinary life policies. It 
would be wrong to assume that because one mortality table shows 
higher policy-values than another for ordinary life policies, the same 
relation will obtain for endowment insurance policies, since a different 
set of functions is involved. For a mathematical explanation see 
Eobertson and Boss, ‘‘Actuarial Theory,'' page 354. 

In practice, rated-up policies are often valued as though they were 
normal policies issued as of the increased ages. They may also be 
valued at the true age exactly as if they were normal policies, each 
year's extra premium being considered sufficient to meet that year's 
extra claims. 

Different Interest Rates . — If a higher interest rate is used in premium 
calculations, the discounted value of each year's risk will be less. Hence 
single and annual premiums will also be less. By the retrospective 

1 See Eobertson and Boss, Aetnarial Theory, pp. 251-356. 

2 See Institute of Actuaries' Text Book, Second Ed., Part II, pp. 331-339. 

3 Dr. Thomas Bond Sprague, '^How Does an Increased Mortality Affect Policy- 
values/' in Journal of the Institute of Actuaries, Vol. XXI, p. 109. 
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method, premiums will accumulate at the higher rate of interest, but 
the premiums themselves are lower, whereas the claims accumulate at 
the higher rate of interest. The result will be, ordinarily, lower policy- 
values than would obtain with a lower interest basis. Thus suppose an 
ordinary-life insurance of 1 issued at age 35 on the basis of the American 
Experience table and 3§ per cent. The net annual premium for such a 
contract is .019907. At the end of ten years the accumulation of 

premiums at 3J per cent is — . From commutation 


columns on the American Experience and 3| per cent basis this becomes 


.019907(456871.2 ~ 253745.5) 
15773.6 


.2563539, which is less than .2638996, 


the corresponding accumulation found above on the 3 per cent basis. 

M — M j. 

The accumulation of claims is — or 


9094 955 - 7192 809 
15773.6 


.1205905, 


which is greater than .1178935, the accumulation on the 3 per cent basis. 
Hence .2563539 — .1205905 = .13576, the policy-value, which was 
found to be .14601 on a 3 per cent basis. 

One exception to the statement that higher interest yields lower 
policy-values is found at the lower ages where the mortality rate 
decreases from year to year as the child grows older. It is proved in 
the Institute of Actuaries’ Text Book,” Chapter XVIII, Art. 69 and 
70, that an increase in the interest rate has the same effect on policy- 
values as increasing the mortality rate by a certain constant throughout 
the table would have. 

Paid-Tip Policies. — ^As explained above, the value of a policy m^'f 
be considered as being held by the company, for the benefit of the 
policyholder. After a policy has been in force for some years it is 
customary to pay the terminal net value to the policyholder if he elects 
to cancel his contract. The amount payable on surrender is called 
the surrender value. Instead of taking cash, however, the policyholder 
may elect to continue his insurance, without further premiums, as a 
term policy, for such a period as the surrender value will provide. The 
determination of the length of time a given sum used as a net single 
premium will carry a policy is discussed in Chapter VI. If, however 
the insured elects to continue his insurance on the same plan as the 
original, but with the face value reduced to such an amount as the 
surrender value used as a net single premium will purchase, a much 
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simpler problem is presented. Thus if is available to purchase a 


V 

paid-up whole-life policy of W amount, it appears that W = 

since would purchase a whole-life insurance of 1 at age x + n. 
For example, it was found above that a whole-life policy of 1000 on 
the basis of the American Experience table and 3 per cent, has a value 
of 146.01 at the end of 10 years. The net single premimn at age 45 is 
504.59. Hence the person who takes such a policy at age 35 may sur- 


render it at age 45 for a paid-up policy of, 


146.01 

604.59 


of 1000, or 289.36. 


It is customary for companies to offer such optional settlements at net 
single-premium rates, so that the insured is given as much protection as 
his surrender value used as a net single premium will purchase. 


CHAPTER X 


ValiTJAtion and Expenses: Leoal. Requirements 

'True Retrospective Values. — Terminal net values calculated as 
explained in the preceding chapter are the ones used in practice as the 
basis of surrender values and policy loans. They also serve as the 
basis for determining mid-year values or mean reserves from which, 
in turn, is computed the total liability of the company on account of 
policies outstanding. Terminal net values are computed on the basis 
of net premiums; that is, the net premium is progressed at interest and 
the cost of insurance deducted to obtain the policy-value. It is assumed^ 
therefore, that the loading will be adequate to cover expenses when and 
as they are incurred. As explained in Chapter VIII, however, without 
salvages on mortality or expense estimates, and interest earnings in 
excess of the net rate assumed, companies could not meet the heavy 
initial expenses and at the same time remain in possession of the policy- 
value at the end of the first year. The customary practice of the older 
and larger companies in providing for initial expenses, as also pointed 
out in Chapter VIII, is to draw on surplus, the latter to be replenished 
from loading on future premiums; thus each policy does not from the 
outset pay its own way. Now if the company were permitted to draw 
upon the policy-value for estimated initial expenses, or rather if it were 
permitted to pay the first yearns estimated expenses from the first year’s 
gross premium and then report the remainder as the policy- value at the 
end of the first year, the result would be called the true retrospective 
value of the contract. After the first year, the premium used in valua- 
tion would be the regular net premium plus an annuity-due to make up 
for the first year’s deficiency in the full premium policy-value. Thus if 
F represents the amount to be provided for first-year expenses, and / 
the equivalent annual amount to be added to the remaining premiums, 
true terminal net values may be calculated by the retrospective method 
by simply deducting F from the first premium and using the result as 
the premium for valuation purposes the first year. After that, the 
regular net premium plus / may be used in valuation. Let represent 
the first premium, the premium after the first, and Px the regular 
net premium. Then for retrospective valuation, the first premium 
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becomes which equals ^Px ““ P, and subsequent premiums become 
^Pxj which equals Px + /. For prospective valuation, P® + / may be 
substituted for Px in the formulas given in Chapter IX, and the true 
values will be expressed. Or, from the terminal net value deduct the 
present value of an annuity-due of / from the age of valuation to the 
end of the premium-paying period. Thus for whole-life policies, the 
true value may be expressed as, nVx /(I + Ua:+n)- 

Gross Valuation. — True valuation, discussed above, is a variation 
of gross valuation. As the term suggests, gross valuation credits the 
company with the present value, as at the age of valuation, of future 
gross premiums; i.e., the company is credited with the present value of 
all of the loading; whereas in true valuation the company is credited 
with only that part of the loading which recompenses it for initial 
expenses. Let P^x = the gross premium, and nU's, the terminal gross 
value. Then the formula for gross valuation by the prospective method 
becomes nV'x = ~ P'xO- + n). Now, since P'x is greater 

than Px, the resulting value of will be less than the value of nU*. 
It will be lower by the present value of the loading, since the loading is 
the difference between the net and gross premiums. Hence the terminal 
net value less the present value, as at the age of valuation, of future 
loadings equals the gross value, by the prospective method. This 
method credits the company with the present value of future gross 
premiums but debits it only with the present value of future claims; 
not with that of future expenses. The laws of our states do not permit 
companies to use this method of valuation in determining liabilities to 
be reported to the state insurance departments. 

Gross valuation by the retrospective method will yield higher 
policy-values than net valuation, since the premium accumulating is 
greater, claims accumulating at the same time as under the net-premium 
method. Thus, allowing nV'^x to represent the gross value by the 
retrospective method the non-continuous retrospective formula becomes: 

nT'x - P'x{Nx-l - Nx^n^l) ^ {M x ^ 

Px+n 

It^hus appears that the gross value by the retrospective method, is 
greater than the net, by the accumulation of the loading. 

The Hypothetical or Reinsurance Method . — A variation of the 
gross-premium method of valuation, known as the hypothetical or 
reinsurance method, was in vogue at one time with life insurance com- 
panies abroad. It consists in forming a table of annuity-values from 
the schedule of gross or office premiums according to the mortality 
table used in premium calculation, but according to a hypothetical rate 
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of interest, regardless of the rate of interest used in determining net 
premiums. The hypothetical rate of interest was usually 3 per cent, 
which was lower than the rate ordinarily used in premium calculations 
at that time. Allowing a' to represent the hypothetical annuity- value 
corresponding to the gross premium P', 

a' = p T- q y- ^ “ L and nF'x = AVn ~ P'x(l + u'x+n). 

The policy- value by this method might be greater or less than the net 
value. ^ The value thus derived was supposed to be the sum which the 
company issuing the policy should pay in order to reinsure the risk with 
another company charging the same gross premium and earning the 
hypothetical rate of interest on its funds. It has thus been called the 
reinsurance method.^^ The use of it for purposes of making returns 
to the state insurance departments is not permitted in this country. 

Preliminary Term Valuation. — One of the simplest variations of 
net valuation to provide for initial expenses, is one which is known as 
preliminary term valuation, used in the Uni ted States to a limited 
extent. I t consist s m treating the first yearns insurance"as~Tone-year 
term policy, regardless of the form' of contfa ctVfoF valuation purposes. 
TEe’“p^6licy-valu^”at end of the fi^jj^ear^j^ereto The 

poss"]pfemmm charged, Tto^^er, is the regular gross, premium for the 
type of contract issued! !Ster providm^ tE^^ for first-year claims, 
tlTe balance of the jirst gyoss^fenuu m" ^ be us^ to pay expenses. 
The policy- values commence one year later Since, howeTCr’"*the 
deficiency in the policy- value at the end of the first year, must be made 
up over the premium-paying period, for valuation purposes an annuity- 
due whose present value equals this deficiency is added to the net level 
premium.'^ The full level premium value (Amer. Ex. and 3 per cent) of 
an ordinary-life policy of 1000, issued at 35, at the end of one year, is 
12.88. This being the deficiency to be made up, an annuity-due of 
.655 must be added to the net annual premium of 21.081 for valuation 
purposes. But .655 + 21.081 = 21.736, the net annual premium at age 
36. Hence the net level premium used in calculating preliminary term 
values is the net premium as at one year older than the age of the appli- 
cant when the policy is issued, and for a premium-paying period one 
year shorter than would be the case under full level-premium valuation. 
For an ordinary life policy, the premium used in the valuation formulas 
is Pxfi. The single premium used in the prospective valuation formula 
is AaH- n, the same as in full level-premium valuation. ^The effect of this 

1 See Institute of Actuaries ’ Text Book, 2iid Ed., Yol. II, pp. 327 et seq. 
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method is t o provide larg er loadings the &st j;earj_and smaUer loadings 
ther eafter, than are proAndeTwhen the company retams the full level- 
Pjremiuin’value".' "Since is" greateFTHah and since the other 
functions reihain the same, the policy-values will be less until the end 
of the premium-paying period. "When preliminary term valuation is 
to he employed, the contract is drawn so as to show that this is the 
intention of the parties. 

"■ The prospective method only is employed in preliminary term valua- 
tion.. The retrospective method would yield policy-values higher than 
the corresponding full level-premium values; because PaH-i, will accumu- 
late to a greater sum in a given period than will P®, and the other func- 
tions remain the same. By the prospective method the preliminary 
term value of an ordinary life policy at the end of n years may be 
expressed, = A*+„ — Pa+i(l -f- aa;+„). If n = 10, and x = 35, 

loV^ss = A45 — P 36 (l + ^45) 

= .504585 - (.0217366 X 17.0093) 

= .504585 - .369724 
= .13486, or 134.86 per 1000 of insurance. 

y It will be observed that the terms in the above expression are the 
same as if the full level-premium value of an ordmary life policy 
issued at age 36 were being ascertained at the end of 9 years. Hence 
the preliminary term value of an ordinary life insurance issued at 
35 i^the same as the full level-premium value of the same contract 
, if isimed one year later and having run one year less. "When a table 
of full level-premium values for ordinary life insurance has been 
prepared, the preliminary term value of any ordmary life contract 
may be ascertained from it by taking the full level-premium value 
of a contract issued as of one year older and having run one year 
less. Look down one line and one column to the left for the pre- 
liminary term value. (The value may be indicated by n-iVx+i) 
Suppose it were desired to find the preliminary term value of a 
20-payment life policy of 1000 issued at age 35, at the end of 10 
years. Again the premium for valuation purposes is as of an age 
one year older than the age of issue, and for a term one year shorter, 
since the deficiency in the fuU level-premium value at the end of 
the first year must be made up over the remainder of the premium- 
paying period. The net annual premium for a 19-payment life in- 
surance of 1 at age 36 is .031474. The net single premium at age 45, 
the age of valuation, is .504585, and the present value of a 10-year 
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annuity-due of 1 at age 45, which covers the remainder of the 
premium-paying period, is 8.334. Hence: .504585 — (.031474 X 
8.334) == .24228, or 242.28 per 1000 as the preliminary term value. 

It should be noted that preliminary term values of 20-payment 
life insurances are not ascertainable by inspection of a table of full 
level-premium values. A table of full premium values of 19-payment 
life insurances, however, will show the values. Thus the 242.28 in 
the above example appears as the full level-premium value, at the 
end of 9 years, of a 19-payment life policy of 1000, issued at age 36. 

The preliminary term value of a 20-year endowment insurance 
policy of 1000, issued at age 35, at the end of 10 years, may be found 
by deducting from 757.24 (the net single premium for a 10-year 
endowment insurance of 1000 as of age 45) the product of 8.3339 
(present value, 10-year annuity-due, 45) and 44.52 (the net annual 
premium for a 19-year endowment insurance of 1000 as of age 36). 
The result is 386.22, which is the full level-premium value of a 19-year 
endowment insurance of 1000 at the end of 9 years, issued at age 36 
on the basis of the American Experience table of mortality and 3 
per cent. 

Modified Preliminary Term Valuation,-^everal objections have 
been offered to preliminary term valuation, the most serious being, 
(1) that the entire premium-paying period is taken to make up the 
deficiency in the full premium value at the end of the first year, 
and (2) on limited-payment life and endowment policies the expense 
allowances are unnecessarily heavy during the first year. To meet 
the second objection, the system of modified preliminary term valua- 
tion was introduced. It consists in taking the ordinary life premium 
at an age one year older than the age of issue as the basis upon which 
the value is determined.^ In the case of an ordinary life policy issued 
at age 35, 21.74, the ordinary life premium at age 36, is considered 
the preliminary term-rate. The modified preliminary term value of 
an ordinary life policy at the end of one year is therefore 0, the same 
as in preliminary term valuation, since 21.74 at age 36 and thereafter 
is sufficient to provide the benefit. Since this same premium is used 
for valuation purposes under the preliminary term plan, the modified 
preliminary term values are the same as the preliminary term values; 
i.e., the same as the full level-premium values of an ordinary life 
policy issued at an age one year older and having run one year less. 

[when limited-payment life policies are valued on the modified 
preliminary term plan, a policy-value is established at the end of the 
fii'st yearl The net annual premium for an ordinary life policy at 
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an age one year older than that of issue is again taken as the basis, 
but certain additional calculations must be made. Let us consider a 
20-payment life policy issued at age 35. The net annual premium 
of 21.74, the rate for ordinary life insurance at 36, is sufficient to 
pay the claims arising from ages 36 to 55, and in addition, to establish 
a policy- value of 318.81 at the end of the nineteenth year. In other 
words, it is sufficient to pay claims for 20 years and establish the 
preliminary term value of 318.81 at the end of that period. On a 
20-payment life policy, however, the value at the end of 20 years 
is 609.92, the net single premium for a whole-life insurance of 1000 
at age 55. The difference of 291.11 must be made up over the pre- 
mium-paying period. For valuation purposes only, an annuity-due 
must be added to 21.74 which will accumulate to 291.11 over the 
premium-paying period. Prom the preceding chapter, the accumula- 
tion of an annuity-due of 1 is ascertained from the commutation 
columns by the formula. 


Hence: 


^ a>~-l 1 

n 

Nz4 -^54 

D55 


579160.7 - 170140.0 
12703.88 


= 32.196518. 

291 11 

Then to accumulate the deficiency of 291.11, an annuity-due 


or 9.0416, must be added to 21.74, which yields 30.78 as the premium to 
be used for valuation purposes. Thus the present value of a 19-year 
annuity-due of 1 at age 36, covering the remainder of the premium- 
paying period, is 13.579. This multiplied by 30.78 yields 417.96 as the 
present value of future premiums, which is deducted from 427.36, the 
net single premium for an ordinary life policy at age 36, to arrive at 
9.40, the modified preliminary term value at the end of the first year. 

At the end of 10 years, the modified preliminaiy term value is: 


504.585 - (8.334 X 30.7816) = 248.05. 


Let T represent the annuity-due which will accumulate the difference 
between the preliminary term value and the single premium at the end 
of the premium-paying period. Then, 


N r-i — Nx+t-i Nx-i — Nx+t—1 ‘‘ 
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in which t represents the premium-paying period. Hence the policy 
value at the end of n years by this method becomes, 

T7 I ^(-Var-1 -Yx-fn—l) 
ft—1 V af+l "i > 

JJz+n 

which has been shown in the arithmetical demonstration above to be 
equal to, 

Ar+n “ (-P;c+1 + ^)(1 + CLx+n * 

It will be noted that not all of the full premium value of an 
ordinary life policy at the end of the first year will be used for the 
expenses of the 20-payment life contract. On first thought one might 
suppose that the modified preliminary term value of a 20-payment 
life policy, issued at age 35, at the end of one year, was the difEerence 
between the full premium value and that of an ordinary life contract ; 
that is, one might suppose that 22.00 — 12.88 = 9.12, was the modified 
preliminary term value. As observed in the above calculation, how- 
ever, this is not the case. In order to understand the reason for this 
discrepancy, let us consider the 20-payment life contract as two con- 
tracts, one an ordinary life insurance and the other a 20-year pure 
endowment of the difference between the full premium value of the 
ordinary life contract and the net single premium at age 55. 
The difference in the net annual premiums of the two contracts, or 
29.85 — 21.08 = 8.77, is the net annual premium for the pure endow- 
ment element ; i.e., an annuity-due of 8.77 from age 36 will accumulate 
with benefit of survivorship to an amount equal to the difference in 
the policy-values of the two contracts at the end of 19 years. If, 
under the modified preliminary term plan, the insurance element is 
looked upon as an ordinary life contract valued on the straight pre- 
liminary term basis, all of the terminal value of 12.88 at the end 
of the first year could be spent for new business. Then the pre- 
liminary term values would not begin until the end of the second 
year, and they would not catch up with the full premium values 
until the end of the mortality table is reached. At age 55, the 
deficiency is the difference between the full premium value and the 
preliminary term value, or 327.58 — 318.81 = 8.77. (It is merely a 
coincidence that the deficiency in this case happens to be 8.77, the 
same as the difference in the net premiums of 20-payment life and 
ordinary life contracts at 35). In other words, the net annual pre- 
mium for the pure endowment element will provide 282.34 at the 
end of 20 years, which with the full premium value of the ordinary 
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life insurance, or 327.58, would establish the single premium of 
609.92, required at age 55. If no value, however, for the insurance 
element were set up the first year, i.e., if the insurance element were 
valued by the preliminary term method, there would be a deficiency 
of 8.77 in the amount required as the single premium at the end 
of the premium-paying period. For meeting this deficiency, then, a 
value is set up at the end of each year; it is the accumulation of 
an annuity due which, beginning at age 36, will accumulate with 
benefit of survivorship to 8.77 in 19 years. Prom formulas given 
above, the annuity-due may be calculated, and found to be .28. This 
is the amount, then, by which the value at the end of the first year 
would be deficient if the entire 12.88 were spent and only the dif- 
ference between 22.00, and 12.88, or 9.12 were held as the policy- 
value. Hence, only 12.88 — .28, or 12.60, of the full premium value 
of an ordinary life policy at the end of the first year may be spent. 
The full premium value of the 20-payment life contract, 22.00, less 
12.60, equals 9.10, the modified preliminary term value as found 
above. 

The valuation of endowment insurances under the modified pre- 
liminary term plan involves no new principles. Again the ordinary 
life policy as of an age one year older is made the basisl’^ In the 
case of a 20-year endowment insurance of 1000 issued at age 35, 
however, the value must he the face of the policy at Uie end of 20 
years. The net annual premium of 21.74 will provide for the claims 
during the period and set up a value of 318.81 at age 55 under the 
preliminary term plan. This leaves 1000 — 818.81, or 681.19 to be 
provided. It was found above that an annuity-due of 1 from age 
35 will accumulate with benefit of survivorship, to 32.196518 at 
age 55. To accumulate 681.19, therefore, an annuity-due of, 
681.19 -f- 32.196518 = 21.15725, is required. This must be added to 
21.74, the ordinary-life premium at age 36; which yields 42.90 as 
the premium to be used for valuation purposes. At the end of 10 
years, then, the company may he credited with the present value of 
future premiums, or 42.90 X 8.334 = 357.528, which is deducted 
from 757.24, the net single premium of a 10-ycar endowment in- 
surance of 1000 as of age 45, the age of valuation, to yield 399.71, 
the modified preliminary term value. 

The Illinois Standard. — ^As a result of the conference of the 
Committee of Fifteen in Chicago in 1907, various further modifica- 
tions of the modified preliminary term standard have been adopted 
by state legislatures as the minimum standard for determining policy- 
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values. The principal one of these has become generally known as 
''Modified Preliminary Term — Illinois Standard/' The object of this 
method is to allow lower policy-values during the early years of en- 
dowment insurances, and of life contracts with premiums limited to 
periods less than 20 years, than would be required under the straight 
modified preliminary term standard, but to require higher values than 
those ascertained by the preliminary term method. Life, and limited- 
payment life policies with premiums for 20 years or longer, are valued 
on the straight preliminary term plan. Limited-payment life in- 
surances with premiums for less than 20 years, and endowment 
insurances, are valued on the straight preliminary term plan only 
to the extent of that portion of the first year's premium which is 
equal to the premium for a 20-payment life policy issued as of the 
same age. Funds sufficient to provide for the full level-premium 
value of a 20-payment life policy at the end of the first year may 
be spent for new business, the policy-value being deficient to that 
extent at the end of the first year. 

Companies that avail themselves of this method usually adopt 3% 
per cent, the maximum legal rate of interest when the American 
Experience table is used, as the basis of calculation. Consider a 
20-year endowment insurance of 1000 issued at age 35 on the basis 
of the American Experience table and 3^ per cent. Suppose its 
value according to the Illinois standard at the end of one year is 
desired. The full level-premium value of such a contract at the end 
of one year is 32.86. The corresponding value of a 20-payment life 
contract is 19,58. Since that part of the first premium necessary to 
provide 19.58 of the policy-value may be used to meet initial expenses, 
the policy-value at the end of the first year will be just this much 
less than the full premium value, or 32.86 — 19.58 = 13.28, the value 
according to the Illinois standard. 

This deficiency of 19.58 at the end of the first year must be made 
up over the remainder of the premium-paying period. Therefore, 
an annuity-due whose present value is 19.58 must be added to the 
net annual premium of the 20-year endowment as of age 35 to arrive 
at the premium to be used in valuation. The present value of a 
19-year annuity-due of 1 at age 36 is 13.08. 19.58 13.08 = 1.4969, 

the 19-year annuity-due whose present value is 19.58. The net 
annual premium of the 20-year endowment at age 35 is 40.12. 
40.12 -f- 1.497 = 41.617, the premium for valuation. 

To find the value at the end of one year by the prospective method, 
41.617 X 13.08 = 544.35, the present value of future premiums, which 
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is deducted from 557.63, the net single premium for a lO-year endow- 
ment insurance of 1000 at age 36, to yield 13.28, the value as found 
before. 

At the end of 10 years, the value according to the Illinois standard 
is: 723.72 - (41.617 X 8.169) = 383.75, in which 723.72 is the net 
single premium for a 10-year endowment at age 45, and 8.169 is the 
present value of an annuity-due at 45, according to the American 
Experience table and 3^ per cent. 

Select and Ultimate Valuation. — Select and ultimate valuation 
consists in anticipating the mortality savings during the early years, 
due to medical selection, and in allowing the company to use the 
present value of these savings to meet the initial expenses of the 
contract. This is accomplished by substituting both the net single 
premium and the present value of the annuity-due according to the 
select table, and retaining the usual ultimate net annual premium, 
in the prospective formula. During the first 5 years, the single 
premium used in valuation is less than the corresponding ultimate 
premium. After the 5-year period is past, it is, of course, the usual 
ultimate premium. The present value of an annuity-due at any age 
during the first 5 years is greater than the corresponding annuity-due 
by the ultimate table. This value multiplied by the usual net annual 
premium on the ultimate table yields a greater sum,‘« 25 ;ith which the 
company may be credited, than the usual present value of future 
premiums. This sum deducted from the lower single premium gives 
a lower policy-value. After the 5-year period, all of the functions 
are again the usual ultimate values, so that after the benefit of medical 
selection has disappeared, the full level premium values are required- ’ 
Since the single premium and the annuity-due gradually approach 
the corresponding ultimate values as the policy progresses from age 
to age during the 5-year period affected by selection, the policy-value 
gradually approaches the full premium value by the ultimate table 
during this period. The advantage of this system is that sufficient 
funds are released to meet most initial expenses, the deficiency in the 
full premium value being made up over the period affected by selec- 
tion, from savings due to a lower mortality^ rate than that provided 
for by the premium rate charged. The select and ultimate method 
was adopted as the legal minimum standard of valuation by the State 
of New York in 1907, and abolished in 1923. The select table formerly 
used in valuation is the one described in Chapter IV. The maximum 
rate of interest allowed was 3% per cent. New York still retains the 
select and ultimate standard for limiting the expenses of new business. 


SELECT AND ULTIMATE VALUATION 


179 


Suppose it were desired to find the value of an ordinary life insurance 
of 1, issued at age 35, at the end of one year according to the American 
Experience table, select as explained, and 3| per cent. Designating 
the net single premium at the age of valuation according to this 
select table by the symbol Aix]+ the annuity-due at the same age and 
on the same basis by the symbol and the select and ulti- 

mate value by the formula becomes; nV'x == A[x}+n — Px(^ix]+n^ 
From commutation columns formed on the basis of the select table 

and 3i per cent, Af 35 ]+i = "" *27377, and ajssi+i = = 

18.519. P 35 , on the ultimate table and 3| per cent, is .019907. Hence, 
.37377 — (.019907 X 18.519) = .00512, or $5.12 per $1000 of insurance. 
At the end of the fifth year, the value becomes and is found by 
the usual methods as described in Chapter IX. Thus, when n equals 5 
or is greater than 5, the prospective formula is 

A P x(A CLx+rd* 

Legal Valuation Eequirements 

Enough has been said in the preceding pages to indicate that the 
legislatures of the various states have established minimum standards 
of valuation. The object of such legislation is to prevent unscrupulous 
or incapable persons from conducting a life insurance business on an 
unsound basis. Carefully managed companies have always made ade- 
quate provision for increasing mortality rates at the older ages by 
voluntarily charging adequate premiums and by preserving sufficient 
policy-values to make certain their ability to meet their obligations. 
Nevertheless, before the days of strict supervision, a new concern 
would spring up and offer insurance at rates lower than those charged 
by the better-managed companies, yet high enough to allow some 
policy-values to be set aside. These values, however, were considered 
profits, or were expended in such a manner that those in charge 
of the enterprise would profit. Then as the mortality rates of its 
policyholders advanced, the company failed. 

It is for the protection of the public against such practices that 
state legislatures have seen fit to prescribe minimum valuation require- 
ments. To carry out the regulations most states have created state 
insurance departments which operate under the supervision of a state 
executive officer known as the insurance commissioner, or superin- 
tendent of insurance. Bach company must render an annual report 
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setting forth its financial condition and giving mneh additional in- 
formation concerning itself to this department. In practically all 
instances the reports show the companies’ standing as of December 31. 
Among the liabilities included in a company’s report to the state 
insurance department is a statement of the amount of the ^'reserve.” 
The ‘^reserve,” or ‘‘reserve liability,” is an approximation of the 
total amount of all policy-values which the company should hold in 
order that it may have funds which together with future premiums 
will enable it to meet its claims. Instead of the company’s being 
debited with the present value of all future claims and credited with 
the present value of future premiums, it is charged merely with the 
total of policy-values, which, because of the manner in which policy- 
values are determined, accomplishes the same end. 

Aggregate Valuation. — ^It is quite possible for a company to 
report the sum of all of its policy-values. This sum may be 
approximated, however, by separating the policies into groups and 
ascertaining the approximate value of each group. Thus suppose the 
company wishes to report full level-premium values on the basis of 
the American Experience table and 3 per cent. If it has on its books 
1200 ordinary life contracts that were issued at age 35 and that have 
now been in force one year, 1200 X 12.88 ==• 15456, the value of this 
group. If it has 700 similar policies outstanding for 2 years, 
700 X 26.13 = 18291, the value of this group. This process might 
be continued until all of the policies on the books have been accounted 
for. The sum of the aggregate values of the different groups con- 
stitutes an accurate approximation of the aggregate reserve liability 
of the company. 

At this point it should be noted that no allowance for the dis- 
continuance of policies should be made, since the company is at once 
relieved of equivalent resources and liabilities when a policyholder 
withdraws and receives the value of his policy, less certain deductions 
which are usually made in case of early withdrawals. 

The routine work of ascertaining the aggregate reserve liability 
of a company has been much facilitated by the computation and 
tabulation of the values of all ordinary policies. If all of the policies 
issued are reported to the actuarial department of the company at 
the close of each business day, or at the end of each week, that depart- 
ment may readily set down the sum which must be reported as reserve 
liability against those policies on December 31, the close of the current 
calendar year. Likewise, renewals and terminations, together with 
the manner of termination, of old policies may be reported and the 
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proper adjustments made. The actuarial department may then report 
to the state insurance department from time to time, stating the num- 
ber and amount of the various kinds of policies in force, and the 
liability which should be reported because of them on December 31. 
Keeping such reports quite closely up to date, especially towards the 
end of the calendar year, will enable the state insurance department, 
as well as the company, to state the total reserve liability of the 
company as of December 31, within a short time afterwards. 

*"Por many years after state regulation was established, companies 
were required by the valuation laws to report values on the full level 
premium basis. In the early days, expenses were spread quite evenly 
over the duration of the contract, initial expenses ranging from 5 to 
10 per cent of the first premium. Pull premium valuation, therefore, 
worked no particular hardship on new companies. About the time 
of the Civil War, however, expenses began to be crowded more and 
more into the first year. It was then that net valuation laws requiring 
full level-premium values became detrimental to companies that had 
no surplus funds. The laws were not always enforced strictly, but 
when they were, many small new companies were forced out of busi- 
ness. Preliminary term valuation and its various modifications, now 
afford greater opportunities to new companies. 

Mean or Mid-year Values. — ^Another problem arises because 
policies are issued on all business days during the calendar year, 
whereas, the company's reserve liability is reported only as of 
December 31. Terminal values are suitable as the basis for surrender 
values and policy-loans, as explained in Chapter IX, but on December 
31, some of the policies written during the year will have been in 
force but a few days, some a few months, and others nearly a full 
year. If the premium income of the company is fairly uniform 
throughout the year, it is safe to assume that policies written during 
the current year have been in force for an average duration of six 
months; policies written during the previous year, for one year and 
six months, etc. It is customary to make this assumption in practice, 
the resulting reserve liability of the company not being thus made 
to differ greatly from what it would be if the terminal values of each 
policy for the exact number of years and days in force were cal- 
culated. Policy-values resulting from calculations based on this 
assumption are called mean, or mid-year values. 

The net annual premium value of a policy at the beginning of 
the first year is, of course, the net annual premium collected. The 
value then diminishes during the year as the policy’s share of claims 
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are paid, since the amount of its share of claims is greater during 
the year than the interest earned on the net annual premium. It 
is demonstrated in Chapter IX that the net annual premium, in- 
creased at the fundamental rate of interest for one year and dimin- 
ished by the tabular cost of insurance, yields the value at the end 
of the year. At the beginning of the second year, however, another 
premium is paid, thus increasing the value at once by the amount 
of the net annual premium. This is the initial value the second 
year. The initial value again diminishes in that claims exceed interest 
earnings, until the second year’s terminal value is reached. The value 
at the beginning of the year is, therefore, higher than at its close. 
In practice the arithmetical mean of these two values is taken as 
the mean or mid-year value. To find the mid-year value of a policy 
written during the current calendar year, add the net annual pre- 
mium to the terminal value and divide the result by 2. To find the 
mid-year value of policies in force more than one year but less than 
two years, add the terminal value at the end of the first year, the net 
annual premium, and the terminal value at the end of the second 
year, and divide the result by 2. The process may be continued to 
find the mid-year value of policies in force for any number of years. 
It appears, then, that mid-year values are higher than the correspond- 
ing terminal values. 

It will be readily appreciated that the above-described method is 
not quite accurate, but experience has shown it to be a safe basis. 
It is the method employed in this country to determine a company’s 
reserve liability. 

The mid-year value of a single-premiiun policy is lower than the fol- 
lowing terminal value. The interest earnings are, of course, greater 
than on annual-premium policies and, as explained in Chapter XI, the 
cost of insurance is less. For example, the single-premium mid-year 
value of an ordinary-life insurance of 1000 during the first year if issued 
at age 35, on the basis of the American Experience table and 3 per cent, 

is, 427.36 ^ 423.62. The initial and terminal values are 

419.88 and 427.36, the single premiums at ages 35 and 36, respectively. 
The annual-premium mid-year value, on the other hand, is, 

= 16 . 98 . 

Mid-year values, according to the preliminary term, modified pre- 
liminary term, or select and ultimate standard, may be determined in 
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the same manner. The modified preliminary term mid-year value of a 
20-payment life policy, issued at age 35 on the basis of the American 
Experience table and 3 per cent during the second year, may be found 
by adding 9.40 (terminal value, first year), 32.59 (terminal value, 
second year) and 30.78 (premium used in valuation) * and dividing the 
result by 2, to arrive at 36.39, the mid-year value. 

Other ad interim values might be determined, and values of 
p^ieies whose premiums are paid semi-annually, quarterly, or m 
times a year might be found, but they are not a practical necessity 
in this country. As explained in Chapter VIII, the annual premium 
is considered due and payable at the beginning of the policy-year, 
and any unpaid installments are deducted from the amount paid by 
the company at settlement. Accordingly, policies paid for by semi- 
annual and quarterly premiums may be valued as if the premiums 
were payable annually in advance. 

Valuation to meet legal requirements is thus performed on the 
mean or mid-year basis. Where full level-premium valuation is re- 
quired, it is customary to prescribe minimum net premium values 
on the basis of the American Experience table of mortality and 
interest at 3i/^ per cent, for policies of recent issue. Many states 
permit companies to value their policies on this basis, or to report 
values calculated on the same mortality and interest basis, but accord- 
ing to the preliminary term, modified preliminary term, Illinois 
standard, or some other slight modification of the modified preliminary 
term standard. Many companies elect to report full level-premium 
values on the basis of the American Experience table and 3 per cent. 
Lower values than those resulting from calculations on the prospective 
method are not permitted. As previously pointed out, the retrospec- 
tive and prospective methods yield the same result when the same 
net premiums are used. If a legislative act should fail to prescribe 
minimum net premiums, it may prescribe minimum valuation 
standards and the prospective method, which will make the company 
as safe as it is possible to make it by valuation requirements. Com- 
panies will then be compelled to charge sufficient premiums to provide 
funds for expenses, claims, and the valuation requirements. The 
states differ as regards valuation requirements, but a company com- 
plying with any of them should have little trouble in reinsuring its 
risks if they have been properly selected. If, after providing for 
current claims and expenses, a company is found not to possess assets 
equal to the legal reserve liability, the state insurance commissioner 
must see that it takes proper measures to remedy the situation. If 
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recovery is out of the question, the proper steps are taken to wind 
up the company’s business, and reinsure its risks in another company. 
States vary as regards the specific procedure, but the purpose of all 
is to compel each company to maintain assets closely approximating 
the legal reserve liability, in addition to funds for other liabilities, 
so that in the event of financial difficulty some other company could 
be induced to take over the assets as the consideration for assuming 
the liabilities. 
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Cost of Insurance or Death Strain: Dividends and Surrender 

Values 

Actual Insurance or Amount at Eisk. — ^Prom what is said in the 
chapters on valuation, it will be realized that an insured person not 
only assists in paying the claims of those who die, but also makes 
contributions toward the payment of his own claim. This is neces- 
sarily so since premiums must be collected to pay all claims. Those 
members of an insured group who are fortunate enough to survive 
to extreme old age, must contribute much to pay the claims of those 
who die earlier, and also enough to pay the greater part of their own 
claims. If the holder of an ordinary life policy should survive to 
age 96, his poliey-valiy^e would be the face value of his policy. This 
policy-value is accumulated from his own premium payments. To 
appreciate the amount paid in by a person who takes an ordinary 
life policy of $1000 at age 35 and carries it to age 96, suppose his 
average annual premium payment was $20, and that he could have 
received 3 per cent compounded annually if he had deposited the $20 
in a savings bank each year. The savings bank account at the end 
of 61 years would amount to 20 X 174.01339 = $3480.2678. If he 
makes the payment to an insurance company his policy-value will be 
$1000, leaving a difference of $2480.27 as his contribution toward 
the claims of others and the expenses of the company. 

Should the person holding an ordinary life policy die soon after 
having entered into the contract, the company would have to pay 
nearly all of the claim from its mortality fund, which it has collected 
from other policyholders. Whenever the death occurs, the company's 
mortality fund must contribute the difference between the policy- 
value and the face amount of the claim. Since a claim is assumed 
to fall due only at the end of the policy-year, the difference between 
the face of the policy and its terminal net value is^said to be the 
net amount which the company has at risk. This difference is the 
amount at risk over and above what the policyholder has contributed 
in the way of a policy-value towards the payment of his own claim. 
It has therefore been called the ‘‘actual insurance." 
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The actual insurance decreases as the policy-value increases. In 
ordinary life, limited-payment life, and endowment insurances; the 
actual insurance decreases steadily as the policy-value increases, until 
the amount at risk becomes 0 when the policy-value becomes the face 
value. Agents might profit by bringing this fact to the attention of 
prospects who have been heavily insured for some time, when trying to 
persuade them to take additional protection. In the case of temporary 
insurance the actual insurance or amount at risk decreases until the 
middle, or a little past the middle, of the term, and then increases until 
it again approaches the face of the policy as the contract draws to a 
close. When the amoimt of insurance is 1, 1 — nVx, is the general 
expression for the actual insurance. When the term is one year only, 
iVx is 0, and the face of the policy is considered the amount at risk. 
When a whole-life policy is paid for by a single premium, nVz becomes 
Ax+n, and 1 — A^+n = the actual insurance. When the face of the 
policy is a sum other than 1, it may be represented by S, The amount 
at risk, therefore, may be expressed by — nRxj in which R represents 
the value of the particular policy imder consideration. 

This subject may be presented in another manner, more intelligible 
to the beginner. In the event of a death the entire face of the policy 
is paid by the company. This, however, relieves the company of lia- 
bility for the policy-value by taking the policy off the books. If the 
policy-value amounts to a considerable proportion of the disbursement 
made by the company, the company’s net resources are only very slightly 
reduced. In endowment insurances, if death occurs a short time before 
maturity the encroachment on the company’s resources is very slight, 
since the company is merely obliged to pay the claim a little sooner than 
would otherwise have been necessary. The pressure on the company’s 
resources, occasioned by a death, is the difference between the actual 
disbursement of the face of the policy and the liability for the policy- 
value from which it is relieved. The amount at risk is, therefore, 
S — nRx} as stated above. 

Tabular Net Cost — The tabular net cost of insurance for any year, 
or death strain as it is called by English actuaries, is the value of the 
amount at risk, or the expected contribution to mortality costs, that 
year. It is explained in Chapter III that the value of any risk is ascer- 
tained by multiplying the amount at risk by the probability of its 
occurrence. The cost of insurance for the first year, therefore, is 

y(5 - iR.). And for the nth year, ^t^(S - But ^ 

d 

and Allowing nKx to represent the cost of a whole 

^x+ n— 1 
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life insurance of 1 at age x + n, the formula is: 

fiKx “ Q'z-f-ft— l(l nU*)- 

Example. — C alculate the tabular net cost of insurance, or death 
strain, of an ordinary life insurance of 1, issued at age 35, during the 
first year, according to the American Experience table of mortality with 
interest at 3 per cent. 

Solution . — In Chapter IX it was learned that the terminal net value 
of such a contract is .01288, at the end of the first year. From the 
mortality table, qx = .008946, when x = 35. Hence: 

nK.x = ^x4-n--l(l nUa*), 
iKx = 2^x(l lUa;), 

1K35 == ^35(1 ~ iFss) 

= .008946(1 - .01288) 

= .00883, or 8.83 per 1000 of insurance. 

Stated verbally, if an ordinary life policy of 1000 issued at age 
35 should become payable at the end of one year because of the 
insured death during the first year, the company will pay 1000 to 
the beneficiary. 12.^8 of the 1000, however, has been contributed 
by the insured, over and above his share of the tabular mortality 
costs. Therefore, 1000 — 12.88 = 987.12, the net amount by which 
the company’s mortality funds would be reduced by the claim. Hence, 
987.12 is exposed to a risk measured by the fraction .008^6. The 
amount at risk multiplied by this fraction yields the value of the 
risk, which is the tabular net cost of insurance issued at age 35, 
during the first year for an ordinary life insurance of 1000. 

At age 45 the value of the above policy has been determined as 
146.01. Then, 1000 — 146.01 = 853.99, the amount at risk during the 
tenth year. The probability that death will occur that year is expressed 
by a fraction whose numerator is the number dying at age 44, and whose 
denominator is the number living at that age. From the mortality table 
812 

this fraction is, = .010829. Hence, 853.99 X .010829 = 9 .25. 

Or from the formula; 

n^x “ n—l(^ n'^x) 

= g35+10-l(l — 10V35) 

= g4i(l - .14601) 

= .010829 X .85399 

.009247, or 9.25 per 1000, the cost of insur- 
ance during the tenth year. 
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In one-year term insurance the policy-value at the end of the year is 0, 
and the whole amount of the policy is considered at risk. The tabular 
cost of insurance, therefore, is the face amount multiplied by the prob- 
ability of death during the year, so that for 1 of insurance the tabular 
net cost at age x is 

In determining the tabular net cost of limited-payment life and 
endowment insurances, the same probabilities are involved, but the 
amount at risk is less than in ordinary life insurances since the policy- 
values are greater. This makes the tabular net cost of insurance on 
the higher-premium policies less. Thus the cost of insurance during 
the tenth year of a 20-payment life policy of 1000 issued at age 35, 
according to the American Experience table and 3 per cent: 

(1000 - 255.78) X ,010828 = 8.06. 

For a 20-year endowment insurance the cost during the tenth year on 
the same basis, is: (1000 — 407.45) X .010829 == 6.42. To find the 
tabular net cost of insurance of any policy during any year, deduct the 
terminal net value of the policy at the end of that year from the face 
value of the contract, and multiply the result (which is the amount at 
risk) by the probability of death during that year. For 1 of insurance, 

the formula, rj^x = (1 — is absolutely general for all 

n— 1 

insurances of a level amount. It may be made to cover increasing and 
decreasing insurances, also, by using {wd)x for the whole amotmt pay- 
able at death, the expression then becoming: 

JC. = 

n—l 

We may reckon the tabular net cost of insurance by multiplying 
the initial policy-value by 1 + t and deducting the terminal net value 
from the result. For example, the tabular cost during the first year 
of an ordinary life insurance of 1 issued at age 35, may be found as 
follows : 

.021081 X 1.03 = .02171 

.02171 — .01288 = .00883, or 8.83 per 1000 of insurance. 

For the tenth year, the terminal net value at the end of the ninth 
year (.12965) plus the premium (.021081) yields an initial value of 
.15073 at the beginning of the tenth year; this increased at 3 per 
cent yields .15525 at the end of the tenth year; from which the 
terminal net value of .14601 at the end of the tenth year is deducted, 
leaving .00925 as the cost of unsuranee. 
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Furthermore, the cost of insurance may be considered in this 
manner: If 81,822 persons aged 35 were insured for 1000 each, 732,000 
must be paid in claims at the end of one year, according to the table. 
Each of the 732 persons will have contributed a policy-value of 12.88 
towards the payment of his own claim. 12.88 X '^'32 = 9428.16, which 
deducted from 732,000 leaves 722571.84 as the aggregate cost of in- 
surance for the group of 81,822 persons. The cost per individual, 
therefore, is 722571.84^81822 = 8.83, as previously found. 

The tabular net costs of insurance for all of the more common 
policies have been computed and tabulated in convenient form. Such 
tables are perhaps more readily available in a work entitled ^^The 
Principles and Practices of Life Insurance,’’ originally prepared by 
Nathan Willey, with explanations, additions and revisions by Henry 
Moir, published by The Spectator Company of New York. 

Actual Cost of Insurance , — Since the American Experience table of 
mortality displays a higher mortality rate than is ordinarily experienced 
in practice, it will usually be found that the actual cost of insurance is 
less than the tabular ,cost. The tabular net cost is the “ expected ” 
net cost, i.e., the cost which would be experienced if the actual mor- 
tality rate of the company happened to coincide with that shown by 
the table. There is a direct relation between losses and costs. It is 
possible, therefore, to compute the actual losses, at the end of any year, 
compare them with the expected losses, and thus arrive at the ratio of 
actual to expected cost. Allowing nK' to represent the actual cost 
and nK the expected or tabular cost, nK' : JK, :: Actual losses : expected 
losses. Using the figures in the last example given, and assuming that 
the company experiences only 700 deaths, instead of the 732 expected 
according to the table, the company would actually be obliged to pay 
out 700,000 in death claims during the year. The total of the policy- 
values by which the company’s liabilities are reduced is, 

700 X 12.88 = 9016. 


Hence, 700000 — 9016 = 690984, the actual cost of insuring 81,822 
persons. 690984 -f- 81822 = 8.44, the cost per individual. Referring 
again to the proportion: 


nK' : nK :: actual losses : expected losses 
nK' : 8.83 :: 700000 : 732000 


nK' = 


8.83 X 700 


= 8.44;^ as before. 


732 
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When the same amoxint of insurance is granted on each life, the ratio 
of actual to expected deaths may be used instead of actual to expected 
losses. 

The usual method of computing the actual cost of insurance is to 
set down the proportion: 

nJ?' : nK : : losses — policy-values : aggregate K. 

Thus in the above example: 

nK' : 8.83 :: 690984 : 722571.84. 

Whence, 

nK' = 8.44. 

‘^Surplus, Its Sources and Distribution. — ^Any sum a company may 
have on hand after providing for current ex,penses and actual death 
claims, and after setting aside a sufficient amount to meet its reserve 
liability, may be looked upon as surplus. Many companies allot and 
retain certain of their surplus funds for specific purpogps such as 
to provide for mortality fluctuations, variations in the value of assets, 
etc. Quite a number of our companies do not set forth in their 
published statements all of their surplus funds under the name of 
^‘surplus.’’ They prefer to set aside ‘‘special funds,’’ rather than 
show too great a “surplus.” This is doubtless a prudent practice, 
since the showing of a large surplus might cause a demand for a 
higher dividend schedule, which might weaken the company’s ability 
to meet an emergency such as the epidemic of influenza in 1918. 

Sources of the Surplus, — Mortality Salvages, — ^From what has 
been said on the actual cost of insurance, it will be realized that if at the 
end of any year a company has experienced a lower rate of mortality 
than that shown by the table on which premium calculations are based, 
certain mortality salvages will ordinarily inure to the benefit of the 
company. On the other hand, if the company has a number of policies 
of large amount on its books, and happens to experience a high rate of 
mortality amongst the holders of these contracts, its actual losses may 
be greater than the expected, although the rate of mortality experi- 
enced on all lives exposed may be less than that expected. If 32 fewer 
deaths occur than were expected, and if each of these was insured for 1000, 
the company has been relieved of paying 32,000 which it provided for 
in premium computations. The entire 32,000 cannot be considered 
as saved, however, since the company has not been relieved from 
liability for the policy-values of these contracts. These policy-values 
together with premiums payable in the future will be sufficient for the 
company to pay the claims when they arise. The difference between 
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the 32,000 and the sum of the policy-values may be looked upon as a 
contribution to the surplus funds of the company. The salvage from 
mortality is 32000 — (32 X 12.88) = 31587.84, if all were issued at 35. 
There are several ways of computing this mortality salvage. The 
percentage of salvage may be computed by ascertaining the aggregate 
expected cost of insurance and comparing it with net losses; that is, 
actual losses less policy-values. If the probability of death for the 
year at age x + n has been determined from the company’s actual experi- 
ence and represented by the mortality salvage may be computed 
as being equal to, {qx^n-i — nUa;). For example,* let 

a; == 35^ n = 1, and Then, 


' 732 
81822 


700 \ 
81822/ 


X (1 - .01288) = 


32 X .98712 
81822 


.000386, 


or .386 per 1000 of insurance. Now, of course, if 81,822 policies of 
1000 each were in force, the saving is .386 X 81822 == 31587.84, the 
result obtained by deducting policy-values of 412.16 from 32000. 

^ Excess Interest , — ^As previously noted, a conservatively low rate 
of interest is assumed in premium and valuation computations. 
Should the company assume that it will earn 3 per cent net, with 
annual rests, and should it actually earn 5 per cent, the excess interest 
of 2 per cent over the assumed rate constitutes another source from 
which surplus funds may be accumulated. Investment expenses, and 
losses on unfortunate investments, should ordinarily be deducted from 
actual interest earnings in determining the net rate earned. It may 
be maintained, however, that unusually heavy losses might be con- 
sidered as such and not deducted from actual interest earnings. If 
these losses can be met from surplus funds, they may simply be 
written off, and not deducted from interest earnings.^ The net rate 
earned on sound investments may then be reported, thus making a 
more favorable impression on the insuring public than if it were 
stated that no interest, or only a very low rate, was earned on invest- 
ments as a whole. Again, if the prices of securities owned by the 
company should increase, it might be asserted that the increases 
should be considered as investment gains and added to total interest 
earnings. Since changes in the market prices of the company’s 
securities, however, often signify nothing as to the revenue derived 
or the ultimate return of the principal invested, such changes should 
be ignored except when the securities are sold and the gain or loss 
actually realized, or when the price changes clearly indicate that a 
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loss of part or all of the principal or interest payments may be 
expected. When investment expenses and losses, as well as profits 
realized and accrued, have been determined, the total contributions 
to, or deductions from, the investment earnings on account of them, 
becomes : total investment profits realized and accrued “ (investment 
expenses + investment losses). The result, added to the total interest 
earnings and rentals received and accrued, yields the total return 
on investments during the year. This sum, divided by the mean of 
the funds invested during the year less one-half of the investment 
earnings, yields approximately the average rate of interest earned. 

Example. — Assume 100 invested at 4 per cent net. One year hence 
it will amount to 104, the mean amount invested during the year being 
102. Now 102 ~ 2, one-half of the interest earning, equals 100, which 
when divided into 4, yields 4 per cent. 

^ / I 21 

Or, average rate = ^ ^ ^ ^ 

2 2^ 

in which A and B represent funds invested at the beginning and the end 
of the year, respectively, and / is the interest earned.^ 

The actual rate having been determined, the excess over the 
assumed rate multiplied by the initial policy-value yields the amount 
which may be taken as the policy’s contribution towards the surplus 
as a result of earnings in excess of the rate assumed in premium 
calculations. 

Loading . — Surplus funds may also arise when the total expenses 
of the company, exclusive of investment expenses, are less than the 
total loadings collected. During the first few years a policy is on the 
books, no gains may be expected from this source, as pointed out in 
the discussion of loading. If the policyholder, however, continues to 
pay the premium for a number of years, the loading on his policy 
will be sufficient to reimburse the company for initial expenses, pay 
the current expenses, and in addition contribute something toward 
the company’s surplus funds. In determining total actual expenses 
for comparison with total loadings, investment expenses may be 
omitted since they are met by, and deducted from, excess interest 
earnings. 

Other Sonrees . — The aforementioned three sources, namely, mor- 
tality salvages, excess interest earnings, and excess loadings or low 
expenses, constitute the principal sources of surplus. Other sources 

1 Moir, Henry. Life Assurance Primer, p. 58. 
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may be considered, althongE they are of minor importance. Of these, 
gains from forfeitures are most commonly mentioned. These are 
made when the policyholder lapses or surrenders his contract during 
the early years of its existence, in which case a part or all of the 
policy-value is retained by the company. The amount contributed 
by such discontinuances may be found by deducting aggregate sur- 
render values paid, from the total amount of the policy-values of 
discontinued contracts. These contributions by forfeited policies do 
not constitute a real gain, however, since, for the most part, such a 
gain is simply a replacement of the loss to surplus incurred in placing 
the business on the books in the first place. Furthermore, most 
companies are now so liberal in allowing surrender values to a high 
percentage of the policy-values, after the policy has been in force 
for a short time, that such gains would be small even if no peculiar 
expense elements were involved in forfeitures. Profits from annuities 
may constitute another source of surplus, but such gains are of minor 
significance in this country. 

vyDistribution of the Surplus. — Contingency Reserves , — Once sur- 
plus funds have been accumulated, the question arises, what shall 
be done with them? In the allotment of surplus funds, as in the 
calculation of premiums and in other matters, the first and foremost 
consideration should be the safety of the company. A portion of 
the earnings should, -therefore, be retained by the company and placed 
in special funds to meet unforeseen contingencies! The amount to be 
set aside for such contingencies depends on several considerations: 
the size of the company, the nature and location of its risks, clauses 
in its policies^ covering hazards concerning which statistical data are 
insufBlcient for an accurate estimate of the value of the risks, legal 
restrictions, as well as general business conditions, the advisability 
of paying high dividends on participating business to meet competi- 
tion, and other practical consideration. The determination of the 
amount of contingency funds to be retained by the company is largely 
a matter of judgment, based on whatever experience is available, and 
an intelligent, sensible view of the general situation. 

The^Cpntrihution Plan: Mortality Salvages , — ^After having set 
aside surplus funds estimated to be sufilcient to meet unknown con- 
tingencies, the remainder of the surplus may be distributed to those 
entitled to it. If the company is a stock company writing non-par- 
ticipating business only, divisible surplus may be apportioned at so 
much to each share of stock. On the contrary, if the business is 
participating, the determination of the dividend which each policy- 
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holder should receive, presents a very interesting and intricate prob- 
lem. Only a very general discussion of it can be attempted here. 

The plan of distribution generally followed is known as the con- 
tribution plan. The fundamental principle upon which this plan is 
based, is that each policy should be credited with that proportion of 
the divisible surplus which it has contributed. There are several 
variations in the practical application of this principle. Indeed it is 
impossible to determine exactly what each individual policy has con- 
tributed. Various groupings are necessary, therefore, in order to 
arrive at a result approximating equity. For instance, it may be 
found that one type of policy contributes a greater proportion of 
the mortality salvages than another. Even among policies of the 
same type, those on lives at one age may contribute more to mortality 
salvages than those at another. Among policies, too, of the same type 
and on lives at the same age, those of recent issue may contribute 
more than those in force for some time. Hence, some sort of classifica- 
tion as regards type, age of insured, and age of policy may be essential 
to an equitable apportionment of the surplus arising from mortality 
salvages. Once the percentage of salvage has been determined for a 
group of policies, to find the amount of surplus to which any par- 
ticular policy is entitled, multiply the percentage of salvage by the 
tabular cost of insurance.* '/ 

Loading Salvages.— As regards surplus funds contributed when 
loadings prove to be more than sufficient to meet expenses, it is again 
desirable in some instances to separate policies into different classes, 
since one type may be more expensive than another. It was pointed 
out in the discussion of loading, that if loading is determined in such 
a manner as not to result in an equitable distribution of expenses, 
a correction, at least in part, is possible in the dividend formula! f 
Thus one company recently allowed an expense saving of 27.5 per 
cent of the loading with 4.35 per cent interest to go toward making 
up the dividends of life and endowment policies, but only 12 per cent 
of the loading on term policies. Another company distinguished 
between policies of recent issue and those which had been in force 
for some time. It took the mean between the gross annual premium 
and the net ordinary life annual premium for the same age as the 
basis and considered 13% per cent of this piean as the expense charge 
for the first policy-year. The "expense charge was then decreased 4 
per cent of itself each year to 60 per cent for the 11th year, then 
by 3 per cent to 30 per cent the 21st year, 2 per cent to the 26th 
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year, by 1 per cent until it became 15 per cent of the initial amount 
for the 31st year and thereafter, with the provision that it should 
cease, however, shoul^the policy become paid-up. 

Ezcess Intere^t^-^he policy’s share of excess interest earnings 
may be taken as the difference between the average rate allowed in 
dividend calculations above the rate assumed in premium and valua- 
tion computations, multiplied by the initial policy-value, without 
regard to the type of policy, its age, or the age of the insured, since 
these elements are considered in determining the initial policy-value. 
Funds, other than the initial policy-value, belonging to the policy, 
such as dividends left to accumulate, should be allowed the full rate 
of interest actually earned by the company, less a small contribution 
to contingency funds, instead of merely the excess of the actual over 
the assumed rate. For example, if the initial policy-value is 167.09, 
the assumed rate 3 per cent, the actual rate allowed 5 per cent, 
accumulated dividends 60, the policy’s share of the company’s invest- 
ment earnings, is: 

167.09 X. 02 = 3.34 
60. X .05 = 3.00 


Total share, 6.34 

^ Occasionally a student will ask at this point, ‘‘Why not .05 on 
the initial value of 167.09?” He should recall, however, that in 
premium calculations, the company has given .03 in the form of a 
lower premium, since the value of each risk was discounted at 3 per 
cent in premium calculations, and the company must earn and retain 
3 per cent to maintain the policy-value on which the additional .02 
per cent is reckoned. 

Some companies use the mean policy-value, others the terminal 
net value at the end of the preceding policy-year, instead of the 
initial value, for determining the sum contributed by the policy 
through excess interest earnings. 

When these three sources of the surplus are used in determining 
the dividends, the process is called the “ three factor” method. The 
determination of the percentages of loading, of mortality salvages, 
and of excess interest earnings, is largely a matter of bookkeeping 
and statistics, judiciously applied. Once these percentages have been 
determined for use in any particular year, the individual surplus 
account may be made up as follows: 
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Mortality salvage . . . 
Loading salvage . . 


Excess interest 


.per cent of cost of insurance 
per cent of loading 
initial, 

I mean, or 
preceding 
^ terminal 
Total = dividend 


.per cent of 


value 


$ . . 


\/^Example , — Suppose the mortality salvage is 25 per cent of the 
cost of insurance, the loading salvage 30 per cent of loading, and 
excess interest 1.5 per cent above an assumed rate of 3 per cent, 
computed on the initial policy-value. Assuming further that for a 
particular policy the net annual level premium is 18.80 per 1000, 
the gross premium 24.00, the initial policy-value at the beginning 
of the dividend year 41.00, and the tabular cost of insurance that 
year, 8.45, what is the dividend? 


Solution . — 

.25 X 8.45 = 2.1125 mortality salvage 

.30 X (24. — 18.80) =»« 1.56 loading salvage 
.015 X 41 == 615 excess interest 


4 29 the dividend 


If interest on the loading is allowed at the full rate, .045 X 5.20 = .23, 
should be added to 4.29, which makes the dividend 4.52. 

The same result may be derived by debiting and crediting the 
policy in the following manner : 

Dr. 

Policy^s share of expenses. 

Actual cost of insurance. 

Terminal value end current year. 

Balance = Dividend. 

Example . — ^Using the previous illustration, the policy's share of 
expenses equals 70 per cent of the loading of 5.20; 75 per cent of 
8.45 is the actual cost of insurance; (41. X 1-03) — 8.45 = terminal 
value at the end of the current year. 

The initial value, 41, less net annual premium, 18.80, yields 22.20, 
the terminal value at the end of the previous year; 24.00 = premium 
paid; .045X^6.20 = 2.079, the net interest earned on both. The 
statement now becomes : 


Cr. 

Terminal value end previous year. 
Premium paid. 

Actual net interest earned on those 
two items. 
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Dr. 

Expenses S3 64 

Actual cost of insurance 6 34 

Value end year 33 78 


Cr. 

Value end previous year $22 20 

Premium paid 24 00 

Actual interest on both 2 08 


$48 28 


$43.76 

Balance = $4 52, the dividend, as before, v.x' 


It will be noticed that this method allows interest at the rate 
actually earned, net; that is, gross interest less investment expenses 
and a contribution to surplus, on the full amount of the loading for 
the year. 

The three-factor method is not used in all instances. Some com- 
panies use the three-factor method for a part of their business and 
the so-called two-factor method for other parts. One company at a 
recent date used the three-factor method in making up dividends on 
life and endowment policies, and the two-factor method for term 
policies. Excess interest was omitted on term insurances, as it might 
well be since the policy-values are so slight. The percentage of mor- 
tality salvage was less than for life and endowment policies. In 
general, however, the two-factor method involves dividing the surplus 
into two principal parts; viz., (1) profit from surplus interest, and 
(2) all other profits.“^ The first is distributed according to the initial 
policy-value, and the balance in proportion to the loading paid by 
the policyholder during the year. This method is more commonly 
used by British companies than by our own for general apportion- 
ment.^Thus at a recent date a certain tlanadian company determined 
dividends on annual dividend policies as follows: Ordinary life, 40 
per cent of loading first year, 45 per cent second and third, and 
721/^ per cent thereafter; 20-payment life and endowments, 37% per 
cent of loading first year, 47% per cent second and thereafter. In- 
terest profit was 1.2 per cent on the terminal value at the end of 
the preceding year. Policy- values and net premiums were calculated 
on the 0^(0 3% per cent basis, the excess of the gross premium over 
this net premium being the loading. Since the percentage of the 
loading covers all profits other than excess interest, it will be higher 
tha^he percentage of loading salvage under the three-factor method. 

Paid Policies . — So far in this discussion of dividend dis- 
tribution, only annual-dividend and annual-premium policies have 
been considered. Expressing the three-factor method as a formula, 
Mr. Sheppard Homans, who with Mr, David P. Packler, was its 
author, used B, followed by symbols showing the kind of policy, to 
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indicate the surplus which is contributed by the policy and with 
which it should be credited the nth year, as follows: 

= (n-iF + P'x - expenses) (1 + ^') - - „7j] - nV^. 

This formula is general, since P'x disappears in the case of single- 
premium policies and policies paid up, and n-iVz disappears when 
dealing with the first year of insurance. Nevertheless, in practice 
companies may depend on excess interest to carry the renewal expenses 
of single-premium contracts, consequently no loading salvages enter 
into dividend calculations, and not all of the excess interest can be 
included in the dividend. The dividend, then, consists of (1) interest 
on the policy-value at a rate somewhat lower than the excess rate on 
premium-paying policies, and (2) mortality salvages. Thus while one 
company allows 1.35 per cent of initial values as excess interest toward 
dividends on its annual-premium policies, it only allows 1.1 per cent of 
initial values of single premium and paid-up policies, since I of 1 per cent 
is assessed for expenses. Mortality salvages may also differ from those 
of premium-paying policies, according to the mortality experienced in 
either group. 

Deferred Dividends , — ^Various kinds of deferred dividend con- 
tracts have been issued in this country. At one time, policies were 
issued which provided that in case of death the face value would 
be paid, but in case of discontinuance the policyholder forfeited all 
claims to any portion of the surplus and the policy-value. Those 
who survived to the end of a designated period gained the surplus 
contributed by those who died and the policy-values and surplus 
forfeited by those who failed to keep up their premium payments. 
These contracts were known as tontine policies. They could not now 
be issued under the laws of most states. Another type of contract 
that once attained some degree of popularity was known as the ton- 
tine-dividend’ ' policy. Such a contract provides that in case of death 
within a designated period the face of the contract only will be paid. 
In ease of discontinuance, a portion or all of the policy-value is 
allow'ed as a surrender value, but no share in surplus funds is allowed 
unless the insured survives a designated dividend period. In other 
words, surplus accumulations are forfeited by those who die or 
discontinue their contracts before the end of a dividend period, and 
these forfeitures augment the surplus to be divided among the sur- 
vivors who maintain their policies in force for the full period. There 
are quite a number of such contracts in force, most of which are 
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now about to the end of a 20-year dividend period. Of these contracts 
the companies have had few discontinuances. 

The principle may be applied to shorter periods. Thus a dividend 
distribution may be provided at the end of every five years, any share 
in surplus accumulated during any one of these periods, being for- 
feited by a policy in case of death or discontinuance prior to the 
end of the full five years. Tontine dividend policies have often been 
referred to as deferred dividend contracts. Especially is this true 
when distributions are made at short intervals. 

Still another arrangement may be made. It may be provided that 
in case of death during any dividend period, the face of the policy, 
plus a proper share in surplus accumulations since the last dividend 
date, will be paid by the company. Such a dmtributmu^^ surplus 
is known as a post-morten^ divided. No part of the policy ^s share 
of the~sufpIusTs' forfeited because of death during a dividend period. 
If the policy, however, is discontinued during any dividend period, 
the surplus accumulated to its credit since the last dividend date is 
forfeited to the company and thus augments the surplus of those 
who keep their policies in force. This type of contract has been called 
a deferred-dividend policy. The expression, ‘‘deferred-dividend 
policy,’’ however, has been applied to so many different plans whereby 
dividends are not paid annually but are postponed for a period, that 
it is necessary for the person contemplating the purchase of such a 
contract to examine carefully the policy provisions governing divi- 
dend distributions. Other expressions have been variously used to 
indicate some sort of dividend postponement, such as “accumulation,” 
“distribution,” “semi-tontine,” and “progressive participation” 
policies. Most of these imply accumulations from surplus sacrificed 
by deaths and discontinuances. Much confusion in the minds of the 
public, and legislation in many states compelling annual distribu- 
tions, has resulted. 

The principal argument against tontine and tontine-dividend 
policies, as defined above, is that the tontine principle is contrary 
to the very nature of life insurance. In life insurance, the heirs of 
those who die are recompensed from the payments made by those 
who survive; whereas in tontines those who survive profit at the 
expense of those who die. As regards deferred dividends which are 
sacrificed only in case of surrender or lapse, and which are not for- 
feited upon death, the anti-tontine argument does not seem to be so 
convincing. In favor of such deferred dividends, it may be urged 
that they (1) tend to induce the policyholder to make serious efforts 
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to keep the policy in force, (2) work no injustice in case of death, 
(3) tend to prevent adverse selection in surrenders and lapses, (4) 
lessen the strain on the company’s resources due to heavy lapses in 
time of financial panic or business depression, (5) lessen the tempta- 
tion on the part of the company to pay such high dividend rates in 
order to meet competition as to weaken the company’s financial 
strength, (6) may be determined with greater accuracy since more 
time is available for observing the company’s experience, and since 
unusual years, such as 1918, do not greatly disturb the average. ^In 
favor of annual dividends as contrasted with any form of deferred 
dividends, it may be stated that they (1) are better understood by 
the public, (2) lessen the temptation to extravagance by the company 
since funds held by it are smaller and extravagance is more quickly 
detected by the insuring public, (3) avoid extravagant estimates of 
dividends by agents, at least in some measure, (4) do not deprive 
discontinuances of a share in the surplus, (5) assist the insured in 
meeting his premium payment each year. It may also be remarked 
that annual dividend policies are easier to sell. The tendency in 
recent years has been toward annual distributions, some companies 
declaring an extra” dividend every five years. 

When deferred dividends are sacrificed by the policy only upon 
discontinuance, the dividend to a surviving policy which would have 
been paid each year on an annual basis may be increased at the full 
rate of interest each year, and also by the policy’s share of the gains 
resulting from the surplus sacrificed by lapsed and surrendered 
policies, to the end of the deferred-dividend period. In tontine divi- 
dends, the gains from surplus forfeitures on the part of policies 
terminated by death, together with interest on them, should also be 
added. In the case of tontine policies, now obsolete, a surviving 
policy’s share of the gains from forfeitures of policy-values due to 
discontinuances, plus interest, should constitute still another addition 
to the dividend. In other words, deferred dividends may be treated 
as though they were annual dividends calculated in the usual manner 
and then set aside in a separate fund which progresses at interest 
actually earned, net, and by accretions from lapses and surrenders, or 
deaths. 

Another factor that enters into the practical determination of 
dividends is the necessity of meeting competition. Successful com- 
petition involves pleasing the public. High dividends one year fol- 
lowed by low dividends the next, is not satisfactory to a majority 
of policyholders. Many think that in years when high dividends 
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might be paid, it is better to allow the extra surplus accumulated 
to remaiu with the company, so that the regular dividend schedule 
may be maintained in lean years, such as the year 1918. Then if 
the surplus becomes unreasonably great over a period, the company 
may increase the general dividend schedule, or increase dividends on 
policies of that type, or at those ages, which the records show to have 
been the heaviest contributors to the surplus, or declare an extra 
dividend. If practical matters outweigh other considerations, it may 
raise the dividend rate on those types and at those ages where com- 
petition is keenest. 

The importance attached to maintaining dividends is illustrated 
by the fact that one company at a recent date set forth a formula 
for determining dividends with the proviso that if the resulting 
dividend should be less than that of the preceding year, the dividend 
as of that year should again be declared. 

Dividend Options . — Once the dividend to which a policyholder is 
entitled has been determined, several options are offered as to the 
form in which he may receive it. In the first place, he may withdraw 
it in cash or use it to pay a part of the current premium. A large 
proportion of dividends are used in this manner. In the second place, 
he may use dividends to purchas e non-forf eitable, paid-up additions ; 
i.e., the dividend is used ffs" a si^ to purchase additional 

insurance of the same kind as the original policy, the amount of 
insurance per unit of premium depending on the age attained by 
the insured. Most policies now provide for no loading on the addi- 
tions; the dividend is used as a single premium. No medical 
examination is required for the addition in most policies of recent 
issue, and quite a number of them provide that paid-up additions 
shall be participating. In the third place, dividends may be left 
with the company and allowed to increase at interest. The rate of 
interest allowed by the company depends on the average earned, 
although the rate allowed may be slightly lower than the average 
rate earned net by the company. When dividends left to accumulate, 
plus the policy-value, amount to the net single premium at the age 
then attained by the insured, the policy becomes fuUy paid up. Divi- 
dends left to accumulate may be withdrawn by the policyholder at 
any time, and after a policy has been in force for a considerable 
period, the full policy-value may be withdrawn in cash on surrender. 
Therefore, when the policy-value together with dividend accumula- 
tions shall have amounted to the face value of the contract, the policy 
may be surrendered for its full face value. Also, when dividends 
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are left to accumulate, the accumulation, together with the face of 
the policy, is paid if the death of the insured should occur. 

Another arrangement may be made. It may be agreed that in 
the event of death, dividend accumulations will not be paid. Under 
this agreement, the dividends may be used as premiums for pure 
endowments, thus eventually maturing the policy as an endowment, 
or they may be used to hasten the maturity of an endowment- 
insurance policy. They may also be used to purchase deferred an- 
nuities, or the accumulation may bemused to purchase an immediate 
annuity. These arrangements are not often made, however, the three 
standard dividend options found in nearly all policies being (1) cash,^ 
(2)^aid-up additions, (3) left to aceumulater Whether the policy- 
holder elects to receive his dividend in cash or to use it in one of 
the other ways provided, makes no difference so far as the mathe- 
matical value of the dividend is concerned. If he elects paid-up 
additions, he is given such additions as are equivalent to the value 
of his dividend in cash. So it is with the other options. In the case 
of poor health on the part of the policyholder, and if no medical 
examination is required for paid-up additions, the latter are of greater 
value. Since paid-up additions are purchased at net single premium 
rates, without loading, this option is often considered especially valu- 
able, although the company may deduct the expenses of the additions 
from excess interest earnings. For practical purposes, however, the 
dividend may be deducted from the gross premium to determine the 
average annual payment which the policyholder is required to make 
in order to keep the contract in force. 

In Great Britain dividends are called bonuses, and it is quite 
customary to apply the policy ^s share in the surplus to the purchase 
of paid-up additions without evidence of good health and at a uniform 
rate for each premium paid, or for each year in force. The amount 
added to the face of the policy is called a reversionary bonus. If 
the face is increased uniformly at all ages; e.g., 15 per each 1000 of 
insurance each year, it is called a uniform reversionary bonus. If 
I distributions take place every 5 years, as is quite common, 75 would 
be added at the end of each 5-year period. This is somewhat similar 
to our dividend option to purchase paid-up additions, although our 
additions vary with the age, type of policy, etc. The compound 
^ reversionary bonus system involves an addition calculated not only 
on the face of the original policy, but on the total of previous bonuses 
as well. It is somewhat similar in effects to our option when the 
paid-np additions are participating. 
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Surrender Values and Policy Loans. — ^As explained previously, 
a part or all of the policy-value may be returned to the insured in 
case he wishes to discontinue his contract. The amount returnable is 
called the ^‘surrender value.” It is customary to allow no surrender 
value during the first two or three years of the policy’s existence, 
because of the heavy initial expenses. After the policy has been in 
force for this probationary period, surrender values are allowed, but 
for a further period they are less, ordinarily, than the full policy- 
value. The practice varies with different companies as regards the 
time when they will allow the full policy-value as a surrender value. 
One company allows the full terminal net value on the basis of thel 
American Experience table and 3 per cent after the third premium.! 
Some companies do not allow the full terminal net value until the/ 
eleventh year and thereafter, others not until after fifteen years, an^ 
still others not until the twentieth year and thereafter.^ 

Burrend^er Charges , — The difference between the cash value al- 
lowed by the company and the terminal net value of the policy is 
commonly called the ‘^surrender charge.” Provisions for surrender 
charges vary greatly with the different companies. One retains th^ 
full terminal net value as a surrender charge until after the third 
premium has been paid, and makes no surrender charge if the policy 
is discontinued thereafter. Another retains the full policy-value until 
after the third premium, then charges $12 per $1000 of insurance 
as a surrender charge the third year, the surrender charge being | 
decreased $1 per year on each $1000 of insurance up to and including 
the tenth policy-year. Another states that the surrender charge after 
the third premium shall not exceed 2% per cent of the amount insure^ 
up to the fifteenth year. The general practice is to retain the fulU' 
terminal net value as a surrender charge if the policy is lapsed during 
the first two years ; to retain a considerable proportion of the terminal ; 
value, varying from about 25 per cent to 50 per cent, if the policy is 
surrendered the third year ; and so on, the surrender charge gradually 
diminishing until it becomes nil, the full terminal net value being 
given after a considerable period, such as ten, fifteen, or twenty years. , 
Surrender values are granted because experience has demonstrated 
that after a policy has been in force for some time and has accumu- 
lated a considerable policy-value, it is not necessary, in order to do 
justice to itself and to other policyholders, for the company to retain 
all of the value on surrender. Because of this fact, laws have been 
enacted in many states compelling companies to give something as a 
2 See A. J, Tlitcraf t 's ^ ' Compend ’ ’ for the practice of any particular company. 
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surrender yalue after the contract has been in force for a short period, 
:such as three years. These are known as ‘^non-forfeiture’’ laws, and 
/were first passed by Massachusetts in 1861 upon the instigation of 
^ Elizur Wright.® 

Nevertheless, experience has also demonstrated that the number 
and amount of lapsed policies is of such magnitude as to constitute 
one of the serious problems with which life companies have to con- 
tend. In most instances, lapses and surrenders should be discouraged. 
In the case of insurance taken for the protection of dependents, it 
may be stated as a general theorem that neither the company nor the 
insured gains when a policy is surrendered, f Exceptions may be noted 
f in particxilar instances, but if called upon for an expression of opinion, 
i one is forced to conclude after careful study that /lapses and sur- 
; renders of family-protection policies should be discouraged by every 
i legitimate means. A great proportion of the total amount of insurance 
and number of policies terminated during the first few years of ex- 
istence, are terminated by lapse or surrender. To discourage early 
lapses as well as to protect the company and remaining policyholders, 
no surrender value should be allowed on annual-premium policies 
during the first two years. After that a surrender charge may be 
made for several reasons. The reasons that have been most often 
advanced are that the surrender charge (1) reimburses the company 
at least in part for initial expenses, thus constituting some protection 
^ to it and remaining policyholders from the contingency that the with- 
' drawing policyholder may prove to be a source of expense; (2) it 
discourages surrenders and protects the company against heavy with- 
s drawals in times of business depression; (3) it compensates in part 
for adverse selection, the healthy members who withdraw being 
'■ penalized to make up for the higher mortality among the unhealthy 
ones who remain on the books. 

, Options on Surrender , — Once the surrender value has been deter- 
mined, the policyholder may choose the form in which he will receive 
it, as follows: He may, (1) surrender his contract for cash, (2) 
accept paid-up extended term insurance, the full face value of the 
policy being continued as far into the future as the surrender value 
j used as a net single term insurance premium as of the age attained 
‘ at surrender will carry it; or again, he may (3) accept paid-up 
fractional insurance, whereby the face value is reduced to such an 
amount of paid-up life or endowment insurance as the surrender value 
used as a net single premium will purchase. Jlhe-jcalcul^^ 

3 See the author’s Hiatorj of Life Insurance, pp. 147, 148. 
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lem is explained in Chapter VI, and option-^ree is considered in- 
Chapter IXr* Other options are sometimes' given, such as using the 
surrender value to purchase a life annuity, temporary life annuity 
or annuity certain. The surrender value may also be used as the 
basis for automatic premium loans, -diseussed-helow. In case the 
insured exercises no option, policies usually provide for the applica- 
tion of option number two, paid-up extended term insurance. In 
some states, companies are compelled by law to include a clause to 
this effect in the policy. Whatever option the insured exercises, he 
receives the mathematical equivalent of the cash value, although a 
person in very poor health might do well to exercise option two, 
paid-up extended term, while one in good health but poor financial 
circumstances might find it advantageous to use the automatic 
premium-loan privilege. Usually the latter option must be exercised 
prior to default in premium payment. 

Policy Loans. — The earliest plan in this country whereby a com- 
pany granted loans to its policyholders with the policy as security, 
was known as the part-note premium plan. It was introduced by 
the New England Mutual Life Insurance Company which began busi- 
ness in 1844. The plan consisted in allowing the policyholder to pay 
a part of his premium in the form o f an interest-be aring note. In 
case of death, the face of the notes with interest was deducted from 
the amount payable on the claim. By the time of the Civil War, 
premium notes were used by many companies. The increase in com- 
mission rates to agents during the decade from 1860 to 1870, how- 
ever, rendered premium notes undesirable. For instance, if a com- 
pany should accept a note for one-half of the first premium and allow 
the agent the other half as a commission (ready cash, rather than 
notes, is necessary to hold an agency. force), the position of the com- 
pany would be untenable. It would really be granting insurance on 
credit. Hence the premium-note system was abandoned. 

At a later date, it became evident that loans to policyholders of 
a portion of the policy-value might serve not only to meet a tem- 
porary financial need of the insured, but also to prevent surrenders. 
Hence there arose the practice of allowing loans sufficient to pay a 
current premium, when the loan did not amount to too great a pro- 
portion of the policy-value. Again, if the insured has the privilege 
of surrendering for cash, why not permit him to borrow this cash 
and allow the policy to remain in force? It was thought that a con- 
siderable number of policies might be kept in force in this manner 
which otherwise would be surrendered. A loan is much more advan- 
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tageous than a surrender to one who can no longer pass the medical 
examination. The loan may be repaid, or the policy may be continued 
with the loan outstanding against it, in which case the loan plus 
interest on it will be deducted from the amount payable on the claim. 
Loans, however, are very likely to result in lapses. The usual pro- 
cedure is that the insured borrows all he can, fails to repay the loan, 
and also fails to keep up the premium payments. The security is 
unquestionable since the company is lending funds for which it will 
be relieved of liability if the policy is lapsed without repayment of 
the loan. Despite the fact that the company takes no chances on the 
security behind its loans on policies, such loans constitute almost as 
serious a problem as that of surrenders and lapses, since in so many 
instances the loan is in reality the first step towards surrender. 

For some years prior to the outbreak of the World War, writers 
on insurance topics were prone to decry the unfavorable situation 
regarding policy-loans. With the general prosperity that accompanied 
the Wai*, however, the ratio of policy-loans to total assets materially 
decreased. While the ratio has again increased, the problem has not 
assumed the same prominence in current insurance literature. Never- 
theless, the treatment of policy-loans requires constant attention on 
the part of insurance men and those interested in public welfare. 

In a discussion of policy-loans it would seem advisable to separate 
insurance contracts into two classes. First, policies which are taken 
primarily for business purposes, such as those taken by contractors 
and others to enhance their credit and for other business reasons, 
should not be hampered by any attempt on the part of the company 
to reduce loans. Loans are probably less likely to result in surrenders, 
in such instances, except in the event of bankruptcy, and the loan 
privilege is often one of the principal reasons for taking insurance. 
On the other hand, in times of financial panic, companies are certainly 
justified in delaying the granting of loans for a period of 60 or 90 
days. This is now provided in many loan and surrender-value clauses. 
To do otherwise would render the cash or loan value a demand 
liability, and such is not contemplated in the management of the 
company's investments. The company should be careful to avoid 
the necessity of borrowing at a high rate in order to lend to policy- 
holders at the rate of 5 or 6 per cent stipulated in the policy contract. 
Companies have been compelled to do this on a few occasions in the 
past, but the experience seems not to have impressed all companies 
with the thought of this possibility as a really serious contingency, 
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since a few are again issuing policies without reserving the right to 
withhold loans or surrender values for a period of time. 

The second class into which policies should be separated in this 
discussion, is made up of those which are taken primarily for the 
protection of dependents. When a policy protecting a wife, children, 
or other dependents is surrendered, the beneficiaries formerly pro- 
tected by it are again exposed to the hazard of the breadwinner’s 
premature death. The community as a whole is interested in this 
matter, and it seems reasonable that life insurance companies could 
render still greater social service by reducing loans on, and surrenders 
of, such contracts. Agents’ renewal commissions, of course, tend to 
induce the agent to convince the policyholder of the inadvisability 
of this action if he consults the agent about surrendering, or nego- 
tiating a loan. The agent may point out other means of securing 
the money to meet the insured’s needs. The insured can be impressed 
with the fact that he is borrowing a sum which his dependents may 
be called upon to repay after his death, at which time they can ill 
afford to do so. A comparatively small sum borrowed now will 
probably result in a lapse, which may mean a very great loss to 
dependents in a short time. If the insured insists on securing cash, 
let it be by means of a loan rather than by means of surrender. The 
agent should then follow up the loan, urging that the premium pay- 
ments be made, and that the loan be repaid. The provision for an 
installment loan which is to be repaid by regular monthly, quarterly, 
or annual payments might be advisable. Certainly the loan ought 
to have a definite due-date, at which time the policyholder should be 
urged to repay it or renew his note. Some companies request the 
signature of the beneficiary on an application for a loan. This has 
doubtless acted as a deterrent to some policyholders; but when the 
policyholder has reserved the right to change beneficiaries, and when 
he knows his rights, this is, of course, ineffectual. It has been sug- 
gested that the loan be made repayable at the insured’s bank, the 
idea being that his banker might assist in bringing pressure to bear, 
or that the insured would look upon it after the manner of a note 
due the bank, but this is of very doubtful value. The best solution 
of the problem is to institute a campaign of education concerning the 
disadvantages of the policy-loan to the insured. He may be shown 
in this manner how a loan and a surrender will defeat his purposes 
and may prove very expensive to him and his dependents. Perhaps 
agents should not emphasize the loan and surrender feature so much 
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in canvassing for family-protection policies. Such, emphasis as is 
sometimes made tends to cause the policyholder to look upon the cash 
value of his insurance as a mere bank account which may be easily 
drawn upon to meet some temporary desire. Also, the agent who 
while canvassing sets forth the liberal loan privileges of his contract, 
and the advantages thereof, cannot very well attempt to dissuade a 
policyholder from later negotiating a loan by pointing out the dis- 
advantages when the latter appears before him for this purpose. 
Certainly, full instructions to all members of the agency force ex- 
plaining how to meet the arguments of the insured and how to 
convince him of the disadvantages of loans and surrenders, can do 
no harm. 

In all matters concerning policy-loans, judgment and common- 
sense should prevail. Some circumstances require promptness and 
efficiency in granting loans. Automatic premium loans, that is, loans 
equal to any unpaid premiums, in ease the surrender value is suffi- 
cient, are desirable. The insured may then repay the ^ ^automatic 
loans’^ and continue the policy; whereas, if the surrender value were 
automatically used to purchase paid-up extended term insurance, the 
insured might outlive the extended term and be uninsurable. 

Sometimes old policyholders are urged to surrender for cash, invest 
the cash received, and then take new policies- This practice should 
be stamped out, since the policyholder seldom gains by it. 
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Costs {Continued) : Cost to Policyholdek : Return on Invest- 
ment’^ Element 

Net Cost to the Policyholder. — The determination of the net cost 
to the policyholder of an insurance contract involves several con- 
siderations which vary with the point of view assumed and the pur- 
poses of the investigation. If the purpose is to find the average 
annual payment made over a past period, the matter is very simple, 
once the period has been agreed upon, provided the insured is to 
continue his policy, or provided it is terminated by death at the end 
of the period. If it be assumed that the insured surrenders at the 
end of the period, other elements enter into the problem. If the 
purpose is merely to compare participating companies as regards net 
cost to policyholders on the basis of past records, the problem is less 
complicated than if the results are to be used to forecast future costs. 
If it is to compare costs under participating with those under non- 
participating contracts, another type of problem is presented. Then 
the period of time the contracts to be compared have run, or are to 
run, is of especial importance. 

Average Annual Payments . — ^Under a non-participating contract, 
the payment which the policyholder must make each year is definitely 
stated in the contract. As previously noted, the premium stipulated 
in a participating policy merely indicates the maximum payment 
which the policyholder may be required to make. In practice, returns 
are made to the policyholder at the end of the year, in the form of 
dividends, which constitute a refund of that part of the premium 
which was not needed in paying expenses and mortality costs, in 
creating proper contingency reserves, and in meeting the reserve 
liability. These dividends may be applied to reduce the succeeding 
year’s premium payment, or their cash equivalent used in other ways, 
as indicated in the preceding chapter. On annual-dividend policies, 
the policyholder is required to pay the stipulated gross premium the 
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first year (and sometimes the second year) but thereafter he need 
only pay the gross premium less the dividend. If he elects to use 
dividends in some other manner, or if deferred dividends only are 
allowed, the cash equivalent in terms of annual dividends may be 
deducted from the gross premium to determine the cost to the policy- 
holder. Then a period of years may be assumed, and the question 
stated in some such terms as the following : Suppose a man took an 
ordinary life policy of $1000 at the age of 35, ten years ago, in 
Company X on the participating plan, and has maintained his policy 
in force. What has been the amount of his payment each year^ This 
question may be answered as follows : 


GROSS PREMIUM, S26.88 


Gross 

Annual 

Premium 

Dividend 

26 88 

0 

26 88 

5 01 

26 88 

5 22 

26 88 

5 43 

26 88 

5 66 

26 88 

5 89 

26 88 

6 13 

26 88 

6.38 

26 88 

6 84 

26 88 

7.09 


= $26 88 first 
= 21 87 second 

== 21 66 third 

= 21 45 fourth 
= 21 22 fifth 
= 20 99 si^cth 


20 04 ninth 
19 79 tenth 


premium pa3^ment 
premium payment 
premium payment 
premium payment 
premium payment 


premium payment 
premium payment 


premium payment 
20 75 seventh premium payment 
20 50 eighth premium payment 


Total =$215.15 


Now if the person is to continue his insurance, the tenth year's 
dividend of, say, $7.34, should be deducted from the above total, 
leaving $207.81 as the total cost, or an average annual payment of 
$20.78. If death occurs at the end of this period and if the dividend 
for the year of death is not payable, the average annual cost would 
he $21.52. If death occurs at some other time, then the average 
annual cost till death may be found by taking a different number of 
years. If it be assumed that the insurance is to he continued, or 
that the dividend of the year of death, or of the year of surrender, 
will he allowed, the average annual payment may be found in the 
above example in this manner: 
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GEOSS PREMIUM, $26.88 


Year 

Dividend at 
End of Year 

Cost for 

Each Year 

1 

$5.01 

$21 87 

2 

5 22 

21 66 

3 

5 43 

21 45 

4 

5 66 

21 22 

5 

5 89 

20 99 

6 

6 13 

20 75 

7 

6 38 

20 50 

8 

6 84 

20 04 

9 

7 09 

19 79 

10 

7.34 

19 54 

Total . . 

$60 99 

! 

$207 81 


Average cost for 10 years, $20.78, the same average. 

If such figures as the above are to be used as a basis for predicting 
probable future costs, several possibilities must be considered. In 
fact, is not customary for companies to make estimates of probable 
future cost ; and in some states it is illegal lor an agent or a company 
to publish such estimates. If the surplus accumulations of the com- 
pany under consideration are high and have been steadily increasing 
over a period of years, the prospects for an increase in the dividend 
schedule are greater than if the surplus is low and has been declining 
in recent years. The latter may indicate a probable reduction of 
dividends in the near future. Again, the management of the com- 
pany may become more efficient, more skill may be exercised in 
medical selection thus resulting in a lower rate of mortality, expenses 
may be cut, and investments more skillfully managed. On the con- 
trary the reverse may take place, with respect to all of these par- 
ticulars, thus making useless the most careful estimate. The better 
companies have given an exhibition of such regular and steady per- 
formance in the matter of dividends over such a long period of years, 
that the elements of uncertainty mentioned above may be greatly 
minimized, due regard being given to the trend of surplus ac- 
cumulations. 

The same methods may be employed for different ages, different 
periods of time, and different types of policies. Several insurance 
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services publisli such figures as given above each year. They are 
available at the office of most life insurance agencies. 

Coni when the Insured Surrenders . — ^When the insured person 
surrenders his policy for cash or its equivalent at the end of a definite 
period of, say, 10 years, what has been the average annual cost to 
him of the protection he has received? The usual answer in insurance 
services is found by deducting the cash surrender value from the 
total of annual premiums paid, less dividends, if any, and dividing 
the result by the number of years. In the previous example, if 
$207.81 be taken as the total of annual premiums paid, after dividends 
are deducted, the cash surrender value of $141.01 allowed by Com- 
pany X at the end of the tenth year which the surrendering policy- 
holder receives back from the company, leaves, 207.81 — 141.01 = 
$66.80, as the total cost, the average annual cost of the policy being 
taken as $6.68 over the 10-year period. For non-participating policies, 
the surrender value is deducted from 10 times the annual premium 
and the result divided by 10, or one-tenth of the surrender value is 
subtracted from the annual premium, which gives the same result. 

This is a popular and easy method, and if the purpose is to com- 
pare costs in different companies it will serve quite well, for the 
assumptions made will be the same for each company considered. 
If an approximation of the true cost to the policyholder, however, 
is desired, several corrections must be made by taking into account 
the important factors left out by this method. For instance, the 
‘‘protection’^ or insurance element is only the difference between the 
face value and the surrender value, since the latter may be looked 
upon as the “investment” element. 

Students are sometimes puzzled on observing that the cost to a 
surrendering policyholder at the end of 10 years is stated at, say, 
$6.68 per annum for ordinary life, $4.39 for 20-payment life, and 
$1.24 for 20-year endowment insurance policies of $1000 face value. 
A partial explanation is that the cost of protection should be less 
under the high-premium contracts, because there is less of it. The 
other important factor is the ignored interest element, which is more 
important in the higher-premium policies. 

The problem may be looked upon as one involving the cost of 
keeping the policy in force as distinct from the cost of protection. 
If such is the ease, then the questions in order are : How much paid 
to the company? How much received back on surrender? Difference? 
Difference spread over the intervening period equals how much per 
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aniitiiii? If the answer to the last question is desired, it is not neces- 
sary to make adjustments between 3 and 3l^ per cent companies. 

Other adjustments are necessary, however, to arrive at an approxi- 
mation of the cost to the policyholder each year. For instance, the 
usual method as described above makes no allowance for the interest 
the policyholder might have received had he placed his premiums else- 
where than with the insurance company. Thus suppose a man takes 
a policy on which the non-participating rate is $20.11 per annum per 
$1000 of insurance, carries it for 10 years and surrenders for $128.97. 
It is customary to consider $201.10 as the total amount paid in to the 
companj^. But the man might have placed the $20.11 in a savings bank 
each year at, say, 3| per cent compounded annually, $20.11 per annum on 
this basis amounts to 20.11 X 12.14199192 = $244.18, the sum contrib- 
uted by him during the 10 years plus the interest which he might have 
received from the bank had he chosen to put his money there. Now if 
he surrenders for $128.97, the difference between $244.18 and $128 97, or 
$115.21, more truly represents the total cost to him, interest sacrifices 
on premiums paid in being considered. The $115.21, however, cannot 
be spread over the period scientifically by dividing it by 10. It should 
be divided by the amount of 1 per annum, or 12.14199192, to arrive at 
the average annual cost. Hence the average annual cost would be 
115.21 12,142 = $9.49. This is quite different from the cost arrived 

at by the erroneous method in vogue to-day whereby the cost would be 

oni 10 128 97 

determined as, ^ — = $7,213. 9.49 - 7.21 - $2.28 per 

$1000 per annum; the amount by which the erroneous method under- 
estimates the cost to the insured, when interest is at 3| per cent and 
the other conditions are as stated. 

The approximation of the true net cost to surrendering policy- 
holders in participating insurance may be made by taking the amount 
of the average annual premium at the end of the period the policy 
has run. To attain greater accuracy, however, the amount of each 
annual payment (premium less dividend) might be found by increas- 
ing each payment at some conservative rate such as 3i/^ per cent, to 
the end of the period the policy has run. The total of these amounts 
may then be considered the total cost to the policyholder, from which 
the surrender value may be deducted and the difference spread over 
the period as an annuity-certain in the manner just explained. 

In all of the above discussions concerning cost to surrendering 
policyholders, only past performance has been considered. It was 
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assumed that the policyholder had lived for the period, kept up his 
premium payments, and then surrendered. Accuracy in any estimate 
of probable future costs over a period, demands the consideration of 
the probability that the policyholder will live to the end of whatever 
period is chosen. Of greater utility to a prospective purchaser of 
insurance is the statement that if the experience of the company is 
as favorable in the future as it has been the past few years, his 

average annual payment wiH be approximately $ . — over a period 

of 15 years ; and if he surrenders, the cost of his policy less its sur- 
render value will be about $ . — per year. The well-known services 

are accurate enough to fill in the first blank, the calculation of 
interest on premiums paid will correct the figures of the services for 
the second. 

Participating vs. N <m-Participating Costs . — One of the difficulties 
in comparing the cost of a participating with a non-participating 
policy is that the two contracts may not be alike in all particulars. 
This difficulty is not insurmountable, however, as the essential provi- 
sions of different contracts are quite similar and the costs of extra 
features in one of the policies may be estimated separately. 

Assuming that two policies are sufficiently alike to make one as 
desirable as the other, the next point to be decided is the period of 
time over which the comparison is to be made. Since the participating 
premium is in all instances higher the first year, and in most cases, 
the participating gross premium less the dividend, is higher than the 
corresponding non-participating rate for several years, given a short 
period, the non-participating premium rate will be lower than 
the average of annual payments under the participating plan. 
If a long period is chosen, however, the average annual payments 
made under the participating contract will in many instances be less 
than the corresponding non-participating rate. So far as cost to the 
policyholder is concerned, the stereotyped arguments for the non- 
participating plan are low initial premium, cheaper protection during 
the early years, and a definitely fixed premium rate throughout the 
term of the contract, the lower cost during the early years counter- 
balancing the lower participating rates in the later years. For the 
participating plan : The high initial rate is soon reduced by dividends, 
so that after a few years the cost is less than the non-participating 
rate, the lower premium payments in the later years counterbalancing 
the high initial premium and giving cheaper protection, the average 
of annual payments over a considerable period being taken. The 
participating policy shows up to greater advantage when a consider- 
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able period is taken, whereas the non-participating plan is portrayed 
as more desirable from the cost viewpoint over a short period of 
years. One method of comparison consists in setting down the gross 
participating premium less the current annual dividend for several 
years in one column, and the non-participating premium each year 
in another, and then commenting on the number of years that pass 
before the participating cost becomes lower than the non-participating. 
This is generally less satisfactory than to compare the average annual 
payment under the participating contract with the non-participating 
rate. 

Other methods of comparison may be brought out by this example : 
A graduating class of considerable size had decided to make such 
annual contributions to a fund for the benefit of its alma mater that 
at the end of 20 years following graduation, the amount of the fund 
would be $50,000. A certain reliable bank had offered to receive the 
contributions, improve them at interest at 4 per cent compounded 
with annual rests to the date marking the end of the 20-year period, 
and then turn over the accumulation to the trustees of the university. 
The class decided, instead, to take a 20-year endowment insurance 
policy of $10,000 on each of five of its members, whose insuring ages 
happened to be 21. Furthermore, it had narrowed its choice to two 
contracts, one participating and the other non-participating, and had 
decided that one of these would meet the needs of the class as well 
as the other, so far as policy provisions were concerned. Pinal deci- 
sion as to which of these two policies would be chosen as the one 
for which the five men should make application was to depend solely 
on the estimated cost of the two contracts. The non-participating 
premium rate was $40.25 per $1000 of insurance. The participating 
company submitted the following statement: 


MUTUAL LIFE INSURANCE COMPANY 


Agency 

Prospectus prepared for Chairman Insurance Endowment Committee, Class of 19 . 

Age 21. Premium per $1000, $47.62 82 

I With waiver of premium and annuity 148.23 
Dividends payable annually and not contingent upon the payment of any future 
premium. 

The dividends quoted below are on the basis of our present dividend scale which 
has been in force smce 19 

The . . . Company has never decreased its dividend scale a single 

penny in the entire history of the company ( years). It was one of four com- 
panies that did not find it necessary to reduce during the war, or post-war 

periods. 
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The dividends herewith quoted while not guaranteed can be considered as a 
certainty in-so-far as past performance counts for anything. 


1st dividend 

$5 50 

Net cost $42.12 

3% reserve company cash surrender 

2nd dividend 

6 13 

41 49 

and loan options after second 

3rd dividend 

6 79 

40 83 

premium. 

4th dividend 

7 47 

40 15 


5th dividend 

8 18 

39 44 

Average net cost for 20 years, $34.61. 

6th dividend 

8 92 

38 70 


7th dividend 

9 68 

37 94 


8th dividend 

10 47 

37 15 

Full reserve available after the third 

9th dividend 

11 29 

36 33 

premium. 

10th dividend 

12 14 

35 48 


11th dividend 

13 02 

34 60 


12th dividend 

13 94 

33 68 


13th dividend 

14 89 

32.73 


14th dividend 

15 87 

31 75 


15th dividend 

16 85 

30.77 


16th dividend 

17 83 

29 79 


17th dividend 

18 81 

28 81 


18th dividend 

19 79 

27 83 


19th dividend 

20 77 

26 85 


20th dividend 

21 75 

25 87 


Totals 

$260.09 

$692 31 



The above figures are not estimated but are based upon policies actually on the 
books and receiving the above dividends this year. 

Payment of a full year post mortem dividend in the event of death. 

The specific question was framed in this maimer : If there is no 
surrender or lapse in either case, and if the participating company’s 
experience is such during the next twenty years as to enable it to 
maintain its present dividends on this policy, which is the cheaper 
of the two contracts as shown by comparing the present value of 
premiums payable according to the American Experience table with 
interest at 4 per cent? 

The figures submitted by the participating company are quite 
striking in many ways. In the first place the premium payments 
of the participating contract are decreased by dividends so that after 
the third year they are actually less than the non-participating rate. 
In the second place, the cost the last year is so low as to favorably 
impress the layman. If the insured fails to survive the intervening 
years, however, he will not make that saving on the last premium. 
In other words the saving on the last year should be discounted for 
the probability involved as well as the 4 per cent rate which the bank 
offered. Thus it is observed that a scientific determination of the 
cost of these two contracts involves discounting each premium payment 
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both for the interest and for the probability involved. The American 
Men^s Select table of mortality would probably yield more accurate 
results, but the American Experience table will serve sufficiently well. 
The present value of the payments under the non-participating policy 
may be found by multiplying the annual premium by the present 
value of a 20-year annuity-due of 1 according to the American 
Experience table and 4 per cent. The following shows the work: 

The present value of a temporary annuity-due corresponding to 
the premium-paying period and calculated from commutation columns 
based on the American Experience table and 4 per cent, is ; 


N^I - N^n-i 78459.577 - 25123.735 _ 

4033.496 13.2331 6. 

Hence, 13.233141 X 40.25 = $532.63, the present value of premiums 
payable for $1000 of insurance under the non-participating contract. 

If the participating policy is selected, the first premium payment 
will be for $47.62. If the insured should die during the year, the 
company will refund the dividend of $5.50 under the terms of the 
contract, in addition to paying the face amount of $1000. If he 
survives, however, and uses this dividend toward paying the next 
year’s premium, the second premium payment will be, 47.62 — 5.50 == 
42.12. If he survives still another year, the third premium payment 
will be 41.49, etc., the last one being 26.85. The present value of these 
payments may then be found as follows : 


47.62 = present value, 1st premium payment; 
“ X 42.12 1.04 = present value, 2d premium payment; 


^ X 41.49 -r (1.04)^ = present value, 3d premium payment, etc. 
hi 


The sum of the 20 separate values is the present value of payments due. 

It may be observed that the premium payments after the first are 
pure endowments whose present values may be found by using the 
commutation columns as explained in Chapter V. So the present 
value of the second payment becomes, 


D22 

D21 


X 42.12 


3847.894 

4033.496 


X 42.12, 


the commutation figures being based on the American Experience 
table with interest at 4 per cent. The present value of the third pay- 
ment is 


D23 

D21 


X 41.49 


3670.647 

4033.496 


X 41.49, etc. 
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Since 4033.496 is the denominator in each of the 19 operations, the sum 
of the products of 42.122) 41.49I)i+2, etc., may be first found, and 
the result divided by 4033.496 to arrive at the present value of all the 
payments. 

The following shows the work: 


3847.894 X 42.12 = 
3670.647 X 41.49 = 
3501.380 X 40.83 = 
3339.739 X 40.15 = 
3185.391 X 39.44 = 
3037.974 X 38.70 = 
2897.185 X 37.94 = 
2762.733X37.15 = 
2634.305 X 36.33 = 
2511.641X35.48 = 
2394.487 X 34.60 = 
2282.574 X 33.68 = 
2175.649X32.73 = 
2073.496 X 31.75 = 
1975.910 X 30.77 = 
1882.645 X 29.79 = 
1793.520 X 28.81 = 
1708.314 X 27.83 = 
1626.862 X 26.85 = 


162073.29528 

152295.14403 

142961.34540 

134090.52085 

125631.82104 

117569.59380 

109919.19890 

102635.53095 

95704.30065 

89113.02268 

82849.25020 

76877.09232 

71208.99177 

65833.49800 

60798.75070 

56083.99455 

51671.31120 

47542.37862 

43681.24470 


Total 1788540.28564 

1788540.28564 4033.496 = $443.42186, the present value of the 

19 payments after the first, to which the first payment of $47.62 may 
be added, which yields $491.04, the present value of premium pay- 
ments under the participating contract. 

If the poheyholder should die during the last year, he would 
receive the twentieth dividend. In fact, each dividend may be looked 
upon as so much additional insurance in force for its particular 
dividend-year. Also, if the twentieth dividend were payable in case 
of survival so that the policy would mature for $1021.75, the last 
dividend divided by 1.04 should be deducted from 26.85 in the work 
above. But since the contract matures for $1000 only, the post- 
mortem dividends constitute additional insurances, the total of the 
net single premiums for which should be deducted from the present 
value of premiums as found above to compare with the present value 
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of payments under the non-partieipating contract. The amount to 
be deducted, however, is so slight that it is scarcely worth calculating. 
Even if the dividends were $20 each year, the post-mortem feature 
would be worth but $5.04 as a net single premium, on the American 
4 per cent basis. 

Since the present value of the premiums payable under the par- 
ticipating contract are so much less than the present value of those 
payable under the non-partieipating policy, a considerable margin 
may be allowed and still the answer to the question as stated would 
be that this participating contract is the cheaper. In other words, 
this participating policy is at least, 532.63 — 491.04 = $41.59 cheaper. 

The question may be asked in this manner: If the insured lives 
to the maturity of the contract, how much ■will each contract have 
cost, with interest at 4 per cent? 

For the non-partieipating contract : 

40.25 X 30.96920172 = $1246.51 


For the participating policy: 


47.62 X 2.19112311= $104.341282 
42.12 X 2.1068492 = 88.740488 

41.49 X 2.0258165 = 84.051126 

40.83 X 1.9479005 = 79.532777 

40.15 X 1.8729813 = 75.200199 

39.44 X 1.8009435 = 71.029212 

38.70 X 1.7316765 = 67.015881 

37.94 X 1.6650735 = 63.172889 

37.15 X 1.6010322 = 59.478346 

36.33 X 1.5394541 = 55.928367 

35.48 X 1.4802443 = 52.51 9068 

34 60 X 1.4233118 = 49.246796 

33.68 X 1.3685691 = 46.093407 

32.73 X 1.3159318 = 43.070448 

31.75 X 1.2653190 = 40.173878 

30.77 X 1.2166529 = 37.436410 

29.79 X 1.1698586 = 34.850088 

28.81 X1.124864 = 32.407332 

27.83 X 1.0816 = 30.100928 


26.85 X 1.04 = 27.924000 


Total 


$1142.312922 
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The above example may be extended to show the importance of 
the term of years over which the costs are to be compared. In the 
previous problem it was assumed that no probability of lapse need 
be considered. It has often been stated (but seldom demonstrated) 
that policies remain in force approximately ten years, on the average. 
Assume that A took the participating contract, B the non-partici- 
pating policy, and that both died at the end of the tenth year. Which 
received his protection at the lower average annual cost ? 

On account of the post-mortem dividend, the sum of the first ten 
payments may be taken as set forth in the company’s statement, and 
divided by 10, to yield $38.96 compared to $40.25, for the non-par- 
ticipating contract, and $34.61 for the participating policy on the 
twenty-year basis. 

Again, in case of surrender at the end of ten years, the determina- 
tion of the respective costs constitutes another problem, the solution 
of which is indicated in the preceding pages. 

The fact should be emphasized that the above illustration, taken 
from experience, should be viewed merely as an isolated illustration 
of the factors involved in determining net cost to the policyholder 
and in comparing the cost of one policy with that of another. In 
most instances the average annual payment is a fair basis for com- 
parison. To show the importance of viewing the above example as 
an isolated illustration and not one from which any definite conclu- 
sions may be drawn concerning the relative cost of participating and 
non-participating policies, it may be remarked that the same par- 
ticipating contract by the same company, but at age 25, showed, 
according to the previous year’s dividend schedule, an average annual 
payment over a 15-year period of $41.56, as compared with $40.71, 
the non-participating gross premium. There were few participating 
policies presented to the chairman of the insurance committee, whose 
cost was less than that of the non-participating contract, the average 
taken over a period of 15 or fewer years. In comparing two com- 
panies as regards cost to the policyholder, it will be found that on 
one type of policy at one age the first company may be cheaper, 
whereas on another type and at a different age the second may be 
less expensive even though the policies are essentially the same so far 
as liberality is concerned. 

Determination of the Rate of Return on Investment” Policies. 

— The inducement to purchase life insurance contracts being so often 
the facilities they afford for convenient and systematic saving, and 
the so-called ^ investment’’ element being so often emphasized, an 
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examination of this feature may be of interest to the prospective 
purchaser as well as to persons seeking knowledge of the various 
phases of the life insurance business. Life companies have not stressed 
any particular claims to being investment institutions, their chief 
service consisting in furnishing protection. Incidentally, however, 
they may be considered as our greatest savings institutions. They 
not only make savings possible by furnishing protection against the 
contingency of saving periods being cut short by premature death, 
but also supply the facilities for saving. The chief competitors of 
life companies in this line are savings banks and building-and-loan 
associations. The relative merits of these institutions may be shown 
more clearly if the essential features of a satisfactory method of 
saving are kept in mind. Before adopting any such method one should 
take into consideration the amount to be saved, the time in which it 
may be saved, the safety of the savings fund, and the rate of interest 
on the savings deposit. The plan should provide for regular, periodic 
payments sufficiently large to create the fund within the desired time. 
The higher the rate of interest, the shorter the period which will be 
required to create a given sum. It is also essential that some sort 
of compulsion be exercised upon the individual in order to stimulate 
the will power to save, and that some obstacle be put in the way of 
his withdrawing from the plan before the object has been accom- 
plished. Compared with life insurance companies, savings banks are 
subject to the following objections: (1) In this form of saving there 
is likely to be no definite relation between the deposits and the amount 
desired at a given future time; (2) there is no penalty if deposits 
are not made on time; (3) the entire savings fund may be easily 
withdrawn ; (4) the rate of return is in many instances not so great ; 
(5) death may cut short the savings period; (6) savings banks, in 
most instances, are not so carefully regulated and supervised as are 
the life companies. 

Building-and-loan associations usually yield a higher rate of re- 
turn than savings banks, and provide a penalty for failure to make 
the specified deposits on time, and for withdrawal before the series 
matures. They, too, are not always carefully supervised, however, 
and they are unable to spread their investments over a wide field. It 
seems reasonable to conclude, therefore, that even if no returns were 
available on premium payments made to life companies, the protective 
and savings features would still be sufficient to warrant the statement 
that life companies are among our greatest social service institutions 
as well as our safest financial corporations. 
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Not only do life companies supply an excellent method of saving, 
but their policies may also be taken as a means of making invest- 
ments, In an investment one is interested primarily in safety and 
rate of return. The savings and investment feature in insurance 
consists in and is brought about by regular periodic payments sufS- 
cient to meet claims and expenses and create necessary policy-values. 
The policy-values give rise to this feature. For example, it has been 
shown that the policy-value of a 20-year endowment insurance becomes 
the face value at the end of the twentieth year. Now suppose a person 
whose income is sufi&cient to do so resolves to save $20,000 in 20 years. 
Even if his income remains sufficient, three things may happen to 
prevent him from accomplishing the desired result if he does not 
avail himself of insurance. First, he may die before the end of the 
period. Second, his will power to save may fail. Third, he may 
lose a part or all of his savings by way of speculation or unfortunate 
investments. If he takes a 20-year endowment insurance of $20,000, 
death during the savings period cannot defeat his plans; the agent’s 
efforts and inducements of various kinds may stimulate him to keep 
up the premium payments; and the safety of his funds in the pos- 
session of his insurance company can rarely be duplicated. In case 
of his death, then $20,000 will be immediately available, and if he 
survives the period the $20,000 is more likely to be available by 
means of insurance than by any other method of saving this amount. 

As to the probability of loss from the failure of any well-estab- 
lished company, the safety of the investment element of life insurance 
policies is practically unquestionable. Since the insured is certain 
to receive $20,000 whether he lives or dies within the period, many 
are inclined to view such a contract as one on which the insured 
cannot lose. Nevertheless, it will be realized that it is not the desire 
of the company that the holder of such a policy should die soon after 
it has been issued. It prefers that the insured survive to the end 
of the period and pay up the contract. The loss to the company, 
and consequently the gain to the insured’s estate, will be greatest if 
the death of the policyholder takes place soon after issue. In the 
case of a 20-year endowment insurance, the loss to the company will 
be less, and the gain to the insured’s estate will be less, in the event 
of death soon after insuring than it would be in the case of a term 
insurance policy covering the same period. (This would not be so 
if the insured were old enough for the term to extend to the end 
of the mortality table. The premium for the term would then be 
the same as for the endowment, but in practice policies are not 
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granted at extreme ages.) Thougli in the estimation of many, the 
endowment is very profitable to the estate of the insured if the latter 
dies within the period, it is not so profitable as a term policy, with 
the difference in the premiums of the two placed in a savings bank. 
Viewed in this light, an endowment insurance is not a profitable 
''investment’’ unless the insured survives to the end of the period. 
The danger of loss is not from the possibility of failure on the part 
of the company, but from the possibility that the insured may fail 
to survive the period, in which case his estate will receive no greater 
benefit than it would have from a lower-premium term contract. 

Many opinions to the effect that the insured gains on an endow- 
ment insurance whether he lives or dies have come to the writer’s 
notice. Probably most individuals do so gain, because without the 
endowment they would not have saved the premiums or could not 
have invested the small premium payments successfully. This has 
to do, however, with insurance as a means of saving, rather than a 
safe and profitable investment. On further refiection the beginner 
realizes that the company gains if the insured survives and pays the 
premiums and that the insured’s estate gains by his early death, but 
confusion results when it is shown that the insured gains on survival. 
A little clear thinking, however, is sufficient to bring about a realiza- 
tion of the fact that in an endowment insurance the insured will win 
on the insurance element and lose on the pure endowment feature 
if he dies within the period, whereas he will win on the pure endow- 
ment element and lose on the insurance if he survives. Taking all 
factors into consideration, costs and benefits are mathematically 
balanced. 

At this point it is necessary to analyze the so-called investment” 
element. Using the 20-year endowment insurance as an illustration, 
it is customary to refer to the surrender value as the "investment” 
element. The surrender value depends on the terminal net value, 
which at the end of any policy-year is made up of the value of the 
term insurance plus the value of the pure endowment. At the end 
of the period the value of the term insurance is 0, and the value of 
the pure endowment is the face of the policy. Hence the "invest- 
ment” is said to be slight at the beginning but increases steadily 
over the period, whereas the term insurance is great at the beginning 
and decreases steadily. At any time during the period the insurance 
is said to be the difference between the surrender value and the face 
amount of the contract. A demonstration occasionally appears in 
life insurance literature, of the fact that the annual premium for a 
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decreasing insurance plus the annual deposit necessary to create the 
investment is equal to the annual premium for a corresponding endow- 
ment insurance. 

Since an endowment insurance may be conceived of as a term 
insurance plus a pure endowment, the benefit payable at maturity 
may be looked upon as being made up of two parts, a speculative 
element and an investment element. For example, suppose a man 
has $647.69, which is the net single premium for a 10-year pure 
endowment at a certain age. If he places this in a savings bank at 
3 per cent it will amount to $870.43 in 10 years. If he purchases 
a pure endowment with it and survives the 10 years, he will receive 
$1000. The gain of $129.57 is sometimes referred to as a ^‘speculative 
gam,^' to distinguish the benefit of survivorship from the investment 
element proper. Since any gain from the so-called investment element 
in any insurance policy is in part a “speculative gain” insofar as 
the benefit of survivorship is obtained by the insured, the rate of 
return on the so-called investment policies should not be considered 
as a rate of interest. 

For practical purposes, however, the sum to which the insured is 
entitled on surviving any period, or in other words the surrender 
value, may be considered as his investment, and the difference between 
this sum and the face of the policy as the amount of his protection, 
since he may withdraw the investment at any time by surrendering 
the policy. 

Types of Investment Policies , — So far in this discussion, attention 
has been directed primarily to endowment insurances. Term insurance 
policies may be excluded from the list of “investment” policies. It 
is true that the “investment” feature is not entirely lacking in term 
policies, but it is negligible. In an ordinary life insurance policy, 
the “investment” feature is more prominent, especially after the 
policy has been in force for some years. In long-term endowment 
policies the “investment” element is greater than in ordinary life 
policies, but in the former it may perhaps be looked upon more as 
a savings feature or as a means of protection against the hazard of 
dependent old age. In limited-payment life insurance, when the 
premium-paying period is short, and in short-term endowment and 
double endowment policies, the “investment” element is greatest. 

Approximation of the Rate of Return , — question that often 
arises in practice may be stated as follows: “If I choose an endow- 
ment policy at my age, and live to the end of the endowment period, 
what rate of return will I have received on my ‘investment’?” 
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Most important in determining the rate of return is the elimination 
of the protection, or the insurance element. Term policies, since they 
embody such a small ''investment’’ element, and their cost may 
thus be considered the cost of protection only, may be used to dis- 
tinguish the insurance from the "investment” part of a policy. The 
entire process may be illustrated by a specific example. Let us sup- 
pose the problem to be a definite one. A, a prospective purchaser 
of life insurance, asks the agent of company X what the rate of 
return will be if he selects a 10 -year endowment policy at his present 
age, say 35, and lives to the end of the period, or to age 45. Let us 
suppose the gross premium for the endowment is $92.37 per annum, 
non-participating. Now, it is at once evident that a large part of 
the premium goes to make up the "investment” part of the contract. 
How much of it goes toward the "investment” feature? The agent 
consults his rate book and finds that $10.30 is the gross annual 
premium for a 10-year term policy. Since $10.30 is sufficient to 
provide protection against death over the period, or in other words 
to provide for the insurance feature, the difference between $10.30 
and $92.37, or $82.07, may be considered the part of the premium 
that goes to the "investment” feature. At the end of 10 years the 
endowment policy provides for the payment of $1000 to the insured, 
whereas the term policy provides nothing. The problem thus becomes 
one in elementary arithmetic; namely, if a man pays $82.07 per 
annum in advance for 10 years, and receives back $1000 at the end 
of the tenth year, what is the rate of return on his investment if 
interest be compounded annually ? 

Solution . — ^If $82.07 per year amounts to $1000 at the end of 10 

years, $1 per year amounts to or, S12.18 at the end of 10 years. 

o2.U7 

Consulting compound interest table III it is found by glancing down 
the first column to the end of 10 years and then out to the right, 
that $12.14 most nearly corresponds to the $12.18 found above. And, 
since $12,14 is the figure found in the column headed 3i/^ per cent, 
that is the approximate rate received by the person who survives 
the period. 

If the man fails to survive the period, the extra premiums are 
sacrificed to the company, since $10.30 per annum is sufficient for 
the term policy which would pay $1000 in case of death within the 
10 years. To make this clearer, suppose the insured had chosen the 
term policj^ at $10.30 and had placed the $82.07 in a savings bank 
each year at 3^ per cent interest, instead of paying $92.37 for the 
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endowment policy. If he should die the day before his policy expires, 
his estate would receive $1000 from the insurance company, and in 
addition, the day after his death, his savings account would amount 
to $1000 also. 

The various steps in the process may now be summarized in the 
following manner: 


NON-PARTICIPATING POLICIES, $1000, Age 35 


Item 

10-Year 

10-Year 

Term 

Endowment 

Gross annual premium 

Amount by which the endowment exceeds the term 

$10.30 

$92 37 

premium . . 


82 07 

Cash value at the end of 10 years 

Amount by which the cash value of the endowment 

0 

1 1000 00 

exceeds that of the term . . 


! 1000 00 


1000 ~r- 82.07 = 12.18, the amount (approximately) of $1 per 
annum at the end of 10 years at 3% per cent, as determined by 
referring to a compound interest table. 

Other Examples . — Suppose the problem is changed to a question 
more frequently asked, but a little more complicated; namely, if a 
man aged 35 selects a 20-year endowment with a certain company 
instead of an ordinary life policy, how much extra will he have saved 
at the end of 20 years, and what has been the rate on the additional 
savings or ^ investments ’f The only additional fact which must be 
ascertained to solve this problem is the cash value of the ordinary life 
policy at the end of 20 years. This is readily found by consulting 
the ordinary rate book which an agent usually carries, or by looking 
it up in any one of numerous vest-pocket editions containing informa- 
tion concerning life insurance companies. 


SOLUTION, NON-PARTICIPATING POLICIES, $1000, AGE 35 


Item 

Ordinary 

Life 

20-Year 

Endowment 

Gross annual premium 

$23.20 

327.58 

$43.55 

20 35 
1000.00 

Excess of endowment over ordinary life premium . . 
Cash value at end of 20 years 

Investment difference. 

672.42 
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By paying an extra premium of $20.35 over the ordinary life 
premium, the insured accumulates $672.42 more to his credit in 20 
years under the endowment policy. To find the rate of return on the 
extra premiums, 

672.42 -^20.35 = $33.04 


Again looking down the first column, table III, to 20 years and out 
to the right, 33.04 is found to be a little more than half way between 
30.96, the figure in the 4 per cent column, and 34.72, the figure in 
the 5 per cent column. Therefore the return is a little more than 
4^ per cent, compounded annually, and this will be sufficiently 
accurate for most purposes. 

A third type of problem is even more likely to arise than the two 
just considered. Suppose a man aged 35 says, am thinking of 
taking a 20-year endowment policy with a participating company, 
instead of an ordinary life policy. If I choose the former, what rate 
of interest will I receive on the extra premiums I will pay for the 
endowment if I survive the period’’? This problem differs from the 
one just preceding in that the annual dividends must be estimated 
and deducted from the premiums of both the endowment and the 
ordinary life policy. 


SOLUTION, PARTICIPATING POLICIES, SIOOO, AGE 35 


Item 

Ordinary 

Life 

20- Year 
Endowment 

Gross annual premium . . . . | 

$27 00 

$50 00 

Estimated annual dividend 

6 65 

10 56 

Average annual cost to insured 

20 35 

39 44 

Annual cost of endowment in excess of ordinary life. 


19 09 

Cash value, end 20 years. ... 

327 58 

1000 00 

Investment difference 

i 


672 42 


As before, 672.42 19.09 = 35.20, which, from the table, indicates 

that the rate is about 5% per cent compounded annually. 

Rule . — e may now give a somewhat rough but practical rule for 
determining the rate of return on ‘‘investment” policies: Compare 
the “investment” policy with one covering a similar period, which 
involves the “investment” element to the least extent, as regards 
premiums and cash values. Divide the difference in cash values at 
the end of the period by the difference in annual costs to the policy- 
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holder, and from the result determine the rate hy consulting a com- 
pound interest table. 

It must be emphasized that the rate of return depends on the 
types of policies and companies compared ; as well as upon the length 
of time the policies are to run to maturity, and the age of the insured. 
The above examples are to be taken as examples onl^. They are not 
given to indicate any tendency as regards types of policies or com- 
panies. After determining the type of policy he desires, each indi- 
vidual must calculate the rate of interest in his own case for each 
company he is considering, in order to ascertain which company will 
produce the highest rate of return on the investments^ element in 
his policy. The rate of interest assumed by the company in deter- 
mining net premiums and reserves is of no practical use in deter- 
mining the rate which the policyholder will receive on his ‘‘invest- 
ment.^’ It is important to know this, because, when some are ques- 
tioned concerning the rate of return, they may reply “The company 
guarantees 3 per cent, or 3^ per cent.” This merely has to do with 
the rate the company is reasonably assured of earning on its invest- 
ments, as previously explained. It is true, however, that the par- 
ticipating company which earns a high rate of interest on to invest- 
ments is likely to yield the policyholder a high rate on the investment 
element in his policy, although the high rate on the company’s invest- 
ments may be overbalanced by other factors, such as the age of the 
person and the length of time his policy has to run, the specific 
application of the method used for distributing the surplus, etc. Also, 
it will be readily observed that there are several minor errors involved 
in this method. These, however, are of little practical significance. 
The lowest rate the writer ever found was IVi cent, and the 
highest happened to be 7% per cent on a 27-year endowment compared 
with ordinary life. The prospective purchaser in the latter instance 
was 38 years of age and in a quandary as to which policy to take. 

The advantage of compound over simple interest may be illustrated 
hy the fact that a sum invested at 5 per cent compounded annually 
for 15 years amounts to more than if 7 per cent simple interest were 
earned on it each year of this period. 



CHAPTER XIII 


Insurance on Sub-Standard Lives 

Thougli as early as 1824 the attempt was made in England to issue 
insurance on sub-standard lives, it was not until the period of the 
Civil War that this was done in the United States. One of the 
original purposes of the founders of the Universal Life Insurance 
Company of New York, formed in 1865, was to insure persons rejected 
by other companies because of physical impairments. It was thought 
possible to cover the increased mortality on the impaired group by 
charging advanced rates, and to secure an agency force without 
difficulty, agents being anxious to make connections with a company 
in which they could place applicants rejected by their own companies. 
This company, however, soon abandoned its sub-standard business. 
Others appeared from time to time with announcements to the effect 
that they would accept impaired risks at increased rates, but this 
type of business met with no considerable degree of success until it 
was taken up by the New York Life Insurance Company in 1896. 
Even as late as 1905, Mr. Emory McClintock testified before the 
Armstrong Committee that in his judgment such a business was at 
that time of doubtful feasibility.^ Mr. McClintock pointed out that 
rates on sub-standard lives were largely a matter of judgment, and 
that judgment rates are not likely to be high enough when competi- 
tion is keen. 

The first attempt to develop a scientific basis for sub-standard 
business was in the Specialized Mortality Investigation, completed in 
1903. With the completion of the Medico- Actuarial Investigation in 
1915, which dealt in a comprehensive manner with various impair- 
ments, many companies began to grant insurance on lives that could 
not meet the regular medical requirements.^ Since then the business 
has grown to substantial proportions, and a majority of the more 
prominent companies are now writing sub-standard business in some 
form. 

1 Testimony, Legislative InsiiTaiice Investigating Committee, Vol. Ill, pp. 2259- 
2261. 

2 It should be remarked in passing that Mr. McClintock was a prime mover 
in the early investigations of the rate of mortality among sub-standard lives. 
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^ Definition. — Factors Affecting the Bisk. — sub-standard risk is 
one on which a policy will be issued, but not on the same basis as 
those issued on standard lives. Some of the provisions contained in 
standard policies will be omitted, a higher premium rate will be 
charged, or a form other than that applied for will be issued, because 
of defects revealed by the medical examination. Quite frequently, 
an additional application blank must be filled out and made a part 
of the policy contract. Standard risks are those which are normal 
in all respects, or those on which the regular provisions of the policy 
applied for will be issued at regular rates. Super-standard risks are 
those above the standard in respect to prospects of longevity. These 
are usually considered standard and given no special consideration. 
One company, however, favors this class by a distinction in its dis- 
ability clause, and another by a special policy on which higher divi- 
dends are anticipated than are paid on its regular contracts. There 
are^ of course, ^isks that will not be „ accepted by any compai^^ A 
border-line risk is one that is doubtful. It has been defined as one 
that is clearly sub-standard according to the practice of the companies 
exercising the most rigid medical selection, and yet one that would 
be accepted as standard by the company with the lowest medical 
requirement. This is a very unsatisfactory definition, since judgment 
plays a part in determining whether or not a risk will be accepted 
by a particular company. The most rigid company occasionally 
accepts a poor risk. Also, it is evident that within certain practical 
limits a company may secure a relatively low mortality by adhering 
to high standards in medical selection and inspection; that if all 
companies did so, this definition of border-line risks would have a 
very limited application. 

The Principal Impairments, — Many investigations into the effects 
of various impairments have been made. The extra mortality likely 
to result in a large group suffering from a specific impairment may 
be learned with a fair degree of accuracy. When two or more impair- 
ments are found in one risk, however, the estimation of the extra 
mortality expected is quite a difficult matter. Several considerations 
enter into the determination of whether a risk is standard or sub- 
standard. Persons engaged in certain occupations could not be 
accepted at standard rates. Race, domicile, family history, and the 
plan of insurance applied for, all have a bearing on the desirability 
of the risk. Physical conditions, also, such as heart murmur, over- 
weight, albumin in urine, consumptive family history, irregular, inter- 
mittent, or rapid pulse, high blood pressure, unsatisfactory habits 
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concerning alcohol, history of syphilis, gastric and duodenal ulcers, 
or gall stones, may render a risk sub-standard, or lead to its being 
rejected altogether. 

A considerable number of occupational hazards have been quite 
thoroughly analyzed and their effects on mortality have been estab- 
lished with some degree of accuracy. The hazards, however, are 
changed from time to time by changes in industrial processes, con- 
ditions of sanitation, and by the installation of accident-prevention 
devices, etc. There are several elements to consider when viewing 
occupational hazards from a life insurance point of view. For in- 
stance, those engaged in occupations that foster irregularity of living 
or over-indulgence in intoxicating liquors, such as persons in the 
liquor business, must be given careful attention. Sanitarj^ conditions 
must be given due weight, those engaged in dark, dusty, or poorly 
ventilated places being considered as inferior life risks. Those en- 
gaged in occupations involving the possibility of poisoning, and those 
in occupations producing high accident rates, such as miners, railroad 
men, etc., must be treated as sub-standard risks. 

Even in risks considered standard, there is a difference in hazard. 
A group of clergymen or teachers will usually display a lower mor- 
tality rate than a group of mechanics, though both groups are con- 
sidered standard. 

Race and domicile must also be given due weight. Orientals and 
Negroes especially make a poor showing as regards longevity. As 
regards domicile, it is important to know whether the risk resides 
in a tropical or semi-tropical climate, whether in the northern or 
southern part of this country, whether in a rural or urban district. 
Some states show a higher mortality rate than others, but it is not 
practicable to quote different rates in the various states of the Union. 
Domicile must be considered, however, in passing judgment as to 
whether a risk should be classed as standard or sub-standard. 

Family history is of importance, and records of mortality, accord- 
ing to information given in the application, have been quite carefully 
kept. It has been found that light weight, coupled with a family 
history of tuberculosis, is a serious matter at the earlier ages. In the 
case of robust persons above middle age, a family history of tuber- 
culosis is of little consequence, and becomes less so as age advances. 
Weight and build are of importance, however, even if the risk is 
middle-aged. It has been found that a history of consumption in 
a member of the immediate family results in an increased probability 
of its appearance in the applicant, consumption in a brother or sister 
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being as important as in a parent, persons under average weight also 
being more susceptible than those well developed. While the practice 
of companies differs, it has generally been considered that an applicant 
whose father, mother, brother or sister died of tuberculosis, should 
be treated as a sub-standard risk if light in weight and younger than 
middle age. If tuberculosis has been the cause of a death in the 
immediate family, a person slightly overweight is generally a more 
desirable risk at an early age than a light-weight person. 

When a company issues a short-term endowment insurance, the 
reserve accumulates and the amount at risk diminishes rapidly ; hence 
the company is soon off the risk. A company is therefore safer in 
accepting a slightly impaired risk for endowments than for term or 
life insurances. A person will not, indeed, apply for endowment 
insurance unless he knows his chances of surviving the period are 
very good. Exceptions are those who know they will not be accepted 
for term or life insurance at standard rates, and therefore apply for 
an endovunent. The plan of insurance applied for may not be the 
deciding factor in determining whether the risk is standard or sub- 
standard, but it sometiip.es happens that when an impaired life applies 
for term or life insurance, the company will decline to issue this, 
substituting for it endowment insurance. 

The specific physical impairments met with in sub-standard risks 
are quite numerous, the ones most often encountered being those 
enumerated above. Heart murmurs, overweight, albumin in urine, 
and consumptive family history constitute the causes of impairment 
in over half of the total number of sub-standard risks accepted by 
one prominent company. Heart- murmurs may be functional or 
organic. Functional heart murmurs are occasioned by a variety of 
causes. They are rarely found in elderly persons, but not infrequently 
in young persons in run-down condition. They are likely to disappear 
as the general condition improves. Organic heart murmurs may indi- 
cate a number of conditions of varying degrees of seriousness, some 
of which render the risk uninsurable, while the others are given a 
special rating. 

In an application, an overweight applicant is seldom described as 
flabby or fat, but as large-boned, heavily muscled, and active; or as 
enjoying good health, feeling well at all times and, although a little 
heavy, yet quite '‘solid.” Nevertheless, overweights as a class produce 
a heavier mortality rate than those of average weight. At the earlier 
ages, this condition is not so serious as later on in life. Tall men 
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among the overweights show a higher mortality than short men of 
the same percentage of overweight. Overweight persons are especially 
susceptible to heart disease, apoplexy, Bright’s disease, and diabetes. 
At age 30, provision should be made for 35 per cent extra mortality 
among men of medium height and 30 per cent overweight, according 
to the results of the Medico-Actuarial investigation. At ages 40 and 
50, the increased mortality is 50 per cent. Underweight, on the other 
hand, is of more importance at the earlier ages. After middle age, 
a moderate degree of underweight is desirable. The best mortality 
seems to be experienced on elderly persons who are distinctly under- 
weight, middle-aged persons who are about or slightly below the 
averages, and young persons who are slightly above the normal weight. 

Other causes, numerous and varied, produce higher death rates 
than normal. Alcohol produces extra mortality both among steady 
users who do not become intoxicated and among those who occasionally 
drink to excess. Among those who have been free from symptoms 
of syphilis for one year following a two-year period of continuous 
treatment for it, the expected extra mortality has been estimated at 
from 35 to 80 per cent, depending largely on the care exercised by 
the company in selection. Appendicitis, stomach, duodenal and other 
ulcers, removed by successful operation, render the risk sub-standard 
for a year or two, after which no additional mortality from this source 
is expected, provided all signs of trouble have disappeared. 

As indicated in Chapter IX, sub-standard risks may be divided 
for premium and reserve purposes, into three classes; first, those in 
which the extra risk increases with the passing of time ; second, those 
in which the extra risk diminishes with the lapse of years; and 
third, those in which the added risk is constant. These are commonly 
referred to as increasing, decreasing and constant hazards. 

Numerical Eating. — ^Until recent years, the extra rates charged 
were the result of the combined judgment of the medical, actuarial 
and other officials. The completion of the Medico-Actuarial and other 
investigations, as well as the careful preparation of statistical data by 
individual companies, has led to the expression of extra mortality as 
a percentage of the normal. Some of the largest companies have 
definitely established tables based on their own experience. It is 
customary to say that a certain impairment is expected to result in 
an average mortality of, say, 175 per cent, or in some instances it is 
expressed as 75 per cent, in excess of the standard. The use of such 
ratios to express extra mortality is known as the ‘‘Numerical System/’ 
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Mr. Arthur Hunter and Dr. Oscar H. Rogers are the pioneers in 
the development of this method. ^The fundamentals of the system 
were first set forth in Mr. Hunter’s paper on ^‘Selection of Risks 
from the Actuarial Standpoint, ’’^published in the Transactions of 
the Actuarial Society of America, Vol. XII. 

In explaining the numerical method of rating, Mr. Hunter and 
Dr. Rogers in an&her^paper4>efor-eihe, ActuariaLSpciietyy*-publi^ 
-in VoU XX, state that every risk is made up of the following factors: 

1. Build (weight in relation to height). 

2. Family record, 

3. Occupation. 

4. Personal history. 

5. Habits. 

6. Physical condition. 

7. Habitat or residence. 

8. Moral hazard. 

9. Plan of insurance applied for.' ' 

If a value of 100 per cent be assigned to the average risk accepted 
by the company and each factor expressed in terms of 100 per cent, 
the summation of the values of the factors yields the value of the 
risk in relation to the standard or average risk. Proper allowance 
is attempted when two factors are inter-dependent. Border-line cases, 
and cases involving peculiarities such as moral hazard, applications 
for large amounts of insurance, etc., are submitted to the actuarial 
or medical department, or to both. 

The practical application of the numerical system may be illus- 
trated as follows : ® Suppose a jeweler aged 35 ^applies for insurance, 
and furnishes the following information : Height 5 ft. 10 in., weight 
198 (20 per cent overweight) ; family history slightly better than 
average; contracted syphilis 14 years ago, had mild secondaries for 
six months, and was under treatment eighteen months after disap- 
pearance of all symptoms; was never intoxicated but used alcohol 
rather freely until 5 years ago when he married, — ^practical abstainer 
ever since. Prom statistical tables covering these points, suppose that 
it is learned that he should be given a mortality rating of 165, or 65 
in excess of normal, which is arrived at in this matter : 

3 Adapted from illustration of Pr. Oscar H. Bogers and Arthur Hunter in 
paper on the IVumerical Method of Determining the Value of Bisks for Insurance, 
T.A.S.A., XX, 297. 
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Basic rating (20 per cent overweight) 115 

Allowance for height 5 

Allowance for family history — 5 

Occupation 0 

Personal history 40 

Habits 10 


Total 165 


The advantages of using the numerical rating system are similar 
to the advantages of schedule rating in fire insurance. The disad- 
vantages of personal judgment are overcome to a considerable degree 
by using this method,*" but of course judgment must be exercised in 
assessing the individual factors, especially when more than one impair- 
ment is present, or when two or more characteristics of the risk are 
inter-related. The numerical method enables the actuarial depart- 
ment to make an accurate estimate of extra mortality expected 
according to the company’s own experience. It is also of practical 
value for use in explaining to agents and their prospects the reasons 
why the company must deviate from standard rates or the plan of 
insurance applied for. It results in a more uniform treatment of 
risks, reduces the liability to error, lessens the work of the medical 
expert, makes possible a more careful analysis of doubtful case^, and 
also the handling of a larger volume of business, since much of the 
latter may be rated by experienced clerks without the advice of the 
company’s medical experts. 

Many theoretical objections to the method have been offered, but 
it is being used more and more, and proves satisfactory in practice. 
The ratings are changed from time to time as experience dictates. 
The ratings of any one company are not likely to correspond with 
those of another, because of differences in selection. For the same 
reason the averages of a large number of companies may not fit the 
needs of any particular company for purposes of premium and reserve 
calculations. 

In connection with reserve calculations the principal problem that 
confronts one who wishes to arrive at accurate results is th e incidenc e 
of sub-standard mortality ; i.e., whether the extra mortality is constant 
throughout, or falls heavier during the early, or the later, policy 
years. Mr. James E. Hoskins presented a paper on this subject in 
the Transactions of the Actuarial Society of America, Vol. XXIII, 
pp. 114 et seq. From the discussions that follow this paper, it is 
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evident that opinions differ, and on quite a number of points statistics 
are not conclusive. The principles involved are treated in Chapter IX. 

Methods of Treating* Sub-Standard Risks. — Several different 
plans are used by life companies in treating sub-standard lives, in 
order to meet different needs in handling various t^^pes of risks. Just 
as there are great differences between standard and sub-standard lives, 
so there are great differences within the group of sub-standard lives. 
To be equitable to all persons insured in the company, these groups 
should be treated differently. However, to handle the smaller groups 
individually would necessitate great expense and cause needless 
trouble and complications. The majority of companies wdiich insure 
under-average lives, therefore, have adopted two or three plans. The 
general object of insurance on sub-standard lives is to deal equitably 
with each risk and to render the greatest good to the greatest number. 
It must be admitted, however, that none of the plans enumerated 
below can deal equitably with each and every case. Each company 
must adopt some policy which will enable it to make successful as a 
whole its under-average business. 

In adopting satisfactory plans, the company must observe the 
following cardinal rules r'Kl) The plan must be equitable and fair 
to the under-average policyholder, yet must not place an unfair burden 
u;^on the standard policyholders. ^2) The plan should be equitable 
as far as possible between the different types of sub-standard lives. 

^3) The premiums must be adequate to cover the risk and the added 
hazard. y(4) Proper reserves must be maintained. '^5) The policy 
must be made attractive to the sub-standard risk. 

The sub-standard life must be shown that the raising of the pre- 
mium or the reduction of the coverage merely provides for the addi- 
tional hazard occasioned by physical disability, occupational hazard, 
or whatever is the cause of his being classified as sub-standard. Under 
some plans an improvement in his physical condition or a change of 
occupation will result in a reduction of the extra charge or the extra 
rating, or in an increase in the protection afforded. 

The usual plans for meeting the extra mortality are: (1) to charge 
an extra premium or to advance the age of the applicant; (2) to 
change the plan of insurance to one requiring, a higher premium rate 
than that applied for; and (3) to place a lien against the policy. 

\ Extra Premium . — The extra-premium plan provides a flat extra 
premium covering a period of years, to defray the cost of the extra 
mortality. It may be conveniently used: (1) When the hazard is a 
permanent one and bears no direct relation to age (as blindness or 
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the loss of a limb). (2) When the hazard is a temporary one and 
will disappear entirely after a few years (for example, the extra 
premium usually imposed for 3 to 5 years after an operation for 
ulcer, appendicitis, etc.). ("3) When the policy issued is on the 
endowment form, w^here the rated-up age would be beyond reasonable 
bounds, and would make the task of the salesman much more difficult. 
It may readily be seen that this plan is the best for a temporary 
hazard, inasmuch as the additional premium is automatically elimi- 
nated when the extra hazard is terminated. When the hazard is 
constant, this plan, as has been pointed out, is most favorable. Still, 
the net amount at risk on an individual life becomes less and less 
each year, while the extra premium is constant. 

The extra-premium plan gives rise to the problem of the relation 
of loading to this extra premium and the question of participation 
in surplus. Inasmuch as this extra premium is only intended to cover 
the additional mortality occasioned by the extra hazard, it should not 
participate in surplus, except in the surplus contributed by it. When 
the hazard is temporary, the usual practice is to have the extra pre- 
mium cover the hazard only. When the extra premium covers a 
permanent hazard, or is attached to an endowment policy, companies 
usually pay dividends (if earned) and add the regular loading to 
cover the agent’s commission and the expenses incidental to writing 
the policy. It is true that the agent has a harder task in selling a 
sub-standard policy than a standard contract, and this may entitle 
him to a commission on the extra premium for his additional labor. 
It should not entitle the company to an additional loading for under- 
writing expense, inasmuch as there is none. If the extra premium 
is to participate, it is evident that the premium must have an addi- 
tional loading. If the pesisentage of dividend increases with the dura- 
tion of insurance, an extra premium should be so loaded as to provide 
for this increase. The extra premium is computed by arriving at the 
relative rate of mortality by the numerical system, or by judgment. 
The advantages of the extra premium plan are that it is equitable 
in cases of permanent hazard ; it is equitable and convenient in cases 
of decreasing hazard ; it is simple and readily explained to the appli- 
cant. The disadvantages of the plan are that it may give an excess 
to the company as the net amount at risk decreases from year to year, 
and it is not applicable to an increasing hazard. 

'Advance in A^e.-~TThis plan involves rating up the risk a certain 
number of years to cover the extra hazard. For instance, if at age 
25, the ordinary life premium is $16.11, and the additional mortality 
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premium is $4.17, the total premium amounts to $20.28, which is 
nearer to the premium for an ordinary life policy at age 34 (premium 
$20.40) than at any other age. Consequently the risk is rated up 9 
years. On this plan, it is customary to allow the insured the cash, 
loan, paid-up and extended insurance values at the increased age, 
and also to grant the dividends as of the rated-up age. 

Unless the company adopts measures to prevent it, the insured may 
be in a position to take advantage of the advanced values of the 
rated-up age by surrendering his policy in the early years, thus get- 
ting back a substantial part of the extra payments he has made for 
the additional hazard. If the additional hazard expected by the com- 
pany is to continue for many years as a percentage of the regular 
mortality, the advance in age is considered by many as the best plan 
to follow. Others differ with this view.^ The general advantages of 
the plan are that it is simple and does not complicate the office system, 
it may be easily explained to the insured, and it shows good points 
in increased surrender values and the participation by the extra pre- 
mium in profits of the company. 

The defects and disadvantages of the advance-in-age plan are: 
(1) The insured is always willing to drop the policy upon getting 
better terms from some other company. This may result in an adverse 
selection for the company. (2) If the rating-up method adequately 
provides for the extra mortality in the early policy-years, it will 
provide for a much heavier mortality than it is reasonable to expect 
in the later policy-years. (3) Rating up short-term endowments does 
not materially affect the premium, hence it would not provide for 
much of an increase in the rate of mortality unless the rated-up 
age be fixed unreasonably high. 

The Lien System . — The lien system of handling sub-standard lives, 
while never extensively applied in this country, has been in use for 
many years. Tt consists in placing a lien against the policy, the 
amount of which shall be deducted from the amount payable at death. 
It may be an amount constant throughout the term of the policy, in 
which case it is equivalent to charging an extra premium j but this 
is not the usual arrangement. This system is particularly applicable 
to risks in which the extra mortality decreases with the passing of 
time. When it is used, therefore, it is customary to reduce the amount 
of the lien each year the policy remains in force. The lien may be 
reduced by a definitely stated sum each year, but it is quite usual to 
reduce it by the amount of the annual premium. This method of 

* See discussion by Messrs. Gore and Moir, T.A.S.A., XTI, 338, 346. 
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reduction is by no means scientific, since the decrease in the extra 
mortality bears no relation to the premium, but it is simple to operate 
and has some advantages for the salesman. The appeal to the prospect 
is, Every time you pay a premium, you increase your protection by 
just that much.’' The agent of a participating company may add 
that the protection is increased by the gross premium. The liens 
imposed vary with the expected extra mortality; the poorer the risk 
the heavier the lien. 

The system has certain other advantages for the insurance sales- 
man. For instance, the applicant is generally optimistic regarding 
his physical condition, and inclined to think himself a good risk in 
spite of the medical examiner’s findings. The life agent is in position, 
therefore, to make the statement, ^Hn that case, you may prove your- 
self a good risk by living so many years, after which there is no lien.” 
Also, the agent may induce an applicant to take additional insurance 
to cover the lien. 

The lien is open to the objection that it may exist without the 
insured’s knowledge of it, or at least without his full comprehension 
of it. Legislation has been passed in some states restricting the appli- 
cation of this system. After the Armstrong investigation, the laws 
of New York required that the form be approved by the Superin- 
tendent of Insurance, and the Superintendent for several years did 
not favor the lien system. Policies might have been issued which 
provided for steadily increasing insurance for a period of years, but 
this was not deemed practicable. Mr. Arthur Hunter shows that 
it requires a very heavy lien to cover any considerable increase in 
mortality, and gives this as the reason why the lien system is so little 
used. It deprives the policyholder of a part of his protection, at a 
time when he probably needs it most, since this method is particularly 
applicable to impaired risks on which the extra mortality decreases 
as time passes. 

Change of Plan . — ^^This plan consists merely in issuing a higher- 
premium policy in place of the one applied for. When an ordinary 
life or limited-payment life policy is requested, the endowment is the 
one usually issued, the object being to write a policy which will allow 
the company to get off the risk before the extra hazard becomes 
serious. ' It is not a safe or proper form to use when a decided impair- 
ment- exists. The premiums on this plan are no higher than for 
healthy risks and an abnormally heavy death rate results in loss to 
the company. This loss is lowered by changes in plan only by an 

5 T.A.S.A., XVI, 69. 
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amount equal to the difference in reserves on the endowment plan 
and those on the policies originally applied for. The plan merely 
provides for a rapid reduction of the insurance element in the policy, 
and fails to provide for the increase in the cost of mortality on this 
insurance element due to the fact that the risk is sub-standard. 

The method is well adapted to cases in which the risk is desirable 
in every way except in this, that the family history shows deaths 
occurring mostly at ages from 60 to 70. It is open to the objection 
that, in participating insurance, it results in discrimination against 
those who of their own volition seek endowment insurance. But it 
is fairly easy to apply in practice since it involves no complications 
as to home office records, nor as regards reserves. Moreover, the 
agent who is skilled in presenting the advantages of endowment in- 
surance over the life plan generally has little trouble in persuading 
the applicant to take the higher-premium policy. In fact the applicant 
will sometimes be best fitted under the endowment plan. 

Special Dividend Glasses , — In a participating company, sub- 
standard risks may be segr%ated from standard risks and placed in 
a separate class as regards dividends, on the theory that dividends 
will be sufficient to cover the extra nmxtality^^ One of our companies 
issues a special type of policy on which higher dividends are antici- 
pated than on ordinary policies, these policies being segregated for 
dividend distribution purposes. To attempt sub-standard business, 
however, on the theory that contributions of sub-standard lives to 
the surplus will be sufficient to meet sub-standard mortality, is some- 
what hazardous unless the insurance is limited to those who are only 
slightly impaired. At least it must be limited to lives which, by 
occupation or impairment, are sub-standard only to such a degree 
that the extra mortality can be met by the usual dividend declared 
on standard policies. Again, were this plan extended to the more 
serious impairments, the sub-standard risks should be subdivided into 
several groups for purposes of dividend distribution, if the spirit of 
the contribution plan is to be carried out even approximately, and 
this involves having enough lives in each group to insure the opera- 
tion of averages. 

The Double Endowment Plan, — A modification of the change of 
plan method as described above consists in issuing a policy for a short 
period of years with the provision that only one-half of the face 
amount shall be payable in the event of the insured ^s death while the 
policy is in force, the full amount being payable if the insured sur- 
vives the period. Witl^ reasonable limits, this policy may be written 
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at the same premium^ rate, regardless of the age of the insured. It 
may be used in cases where a considerable impairment exists, but it 
is not usual in insuring sub-standard lives. It is especially unattractive 
to the insured person in that if death should occur in the later policy 
years, the amount payable by the company is much less than the 
amount paid in by the insured person. 

Use of Impaired-Ufe Tables . — Certain British companies are said 
to have used special tables as the bases of premiums and values, but 
this has not been done in the United States. The use of a separate 
sub-standard mortality table for each of the principal impairments, 
with the necessary auxiliary tables, would introduce mechanical diffi- 
culties which the numerical method obviates, and that without in any 
way lessening the difficulty of rating a risk with a combination of 
two or more impairments. It would be unfair to use only one sub- 
standard table and thus put all under-average lives into one large 
group for premium, valuation, and dividend calculations. 

Improvement in the Risk . — It may happen that after a rated-up 
policy, or a policy with an additional premium, has been issued by a 
company to an impaired risk, another company may issue a policy 
on the same risk at a standard rate or with a rating or premium lower 
than that issued by the original company. The insured then naturally 
appeals to his first company to reduce or remove the rating, extra 
premium, or lien. If the company does not do so, he often withdraws 
entirely. It is advisable, therefore, for a company to make some 
provision for improvement in the risk or for the remission of the 
extra premium if the impairment lasts only for a few years, as would 
be the case with an operation for appendicitis, for instance. Where an 
advance in age is about to be taken off, the insured having had a 
maximum loan, the policy at the true age would not provide adequate 
security. The payment of another premium is then required. Like- 
wise, when the insured makes a change from a hazardous to a non- 
hazardous occupation the company may require a probationary period 
of one year. It may then change the policy to date from the exact 
time when the insured engaged in the less hazardous occupation and 
make a refund of the extra premium paid since that date, provided 
that the insured proves to be a standard risk at that time. This is 
to overcome the contingency of the insured’s having become a poorer 
risk through the effects of the occupation which he may have had to 
give up. 

In closing it may be said that insurance on sub-standard lives in 
this country has had a successful beginning and attained significant 
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proportions. Two fundamental difficulties wMcli prevailed in the past 
— lack of accurate data on which to base rates, and inability to induce 
under-average lives to accept policies at other than standard rates — ^ 
have been overcome, at least in part. The first important develop- 
ments of a scientific nature have come within the past twenty years. 
The problems presented by under-average lives, however, are vital 
and important. Sub-standard insurance means the widening of the 
insurance field for the companies; it gives a truer meaning to life 
insurance by greatly extending the limits within which protection 
may be granted for impaired risks; it means an enlarged field for 
the agents, with the possibilities of additional compensation for addi- 
tional labor. The companies must realize that all persons ot good 
moral character, not actually ill, should be insurable on some basis, 
whatever the nature and extent of their disability. It is true that 
at present an insurance company cannot safely accept risks that are 
impaired beyond certain limits; yet a further development of sub- 
standard insurance and a widening of experience will eventually 
permit the companies to offer some form of protection, within prac- 
tical limits, for all who need it. 



CHAPTER XIV 


Total-Disability and Accidental-Death Benefits 

Disability Insurance . — Nature and Development . — Disability in- 
surance is issued in connection with, life insurance by including in 
the life insurance policy a clause stating that the company will waive 
premium payments, or waive premiums and pay certain additional 
benefits in case of the total and permanent disability of the policy- 
holder. This may be provided in ordinary, industrial, fraternal, or 
group policies. The subject to be treated here, however, is disability 
insurance as offered in the life policies of old-line or legal-reserve 
companies. 

It has long been recognized that life insurance alone is not suffi- 
cient to cover the contingencies to which human beings are exposed. 
The income of the breadwinner may be cut short by disability as 
well as by death. For several generations the friendly societies, fra- 
ternal orders, and accident and health companies have been granting 
protection against loss of earning capacity due to accident or ill 
health. Until recently, however, accident and health insurance was 
of the cancellable variety. It was quite expensive, since it protected 
against temporary disability. The majority of human beings become 
totally and permanently disabled for a considerable period preceding 
death. The average period is about one year and five months. So 
as far as the family budget is concerned, a protracted illness resulting 
in death is more serious than a sudden demise of the breadwinner. 
Instapces are found of lingering disease that renders the latter in- 
capable of earning anything for many months, sometimes for several 
years. During this time heavy expenses are incurred for professional 
services, and in other ways. Under such circumstances, life insurance 
policies may be lapsed, or great sacrifices necessitated to keep them 
in force. Since illness for a considerable period preceding death is 
so usual, in order to render life insurance a means of further protec- 
tion, provision was made against allowing it to lapse during this 
period. Hence early disability clauses provided for waiver of pre- 
mium following total and permanent disability; i.e., after the 
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occurrence of total and permanent disability, no further premium 
payments were necessary to keep tlie policy in force. 

The disability clause first appeared in the life contracts of certain 
German companies as early as 1876. The first American company to 
adopt it was the Fidelity Mutual Life Insurance Company of Phila- 
delphia in 1896. The Travelers followed in 1902. Since that time 
the growth in the popularity of this feature has been such that, with 
a few exceptions, our important companies are issuing policies con- 
taining some sort of provision for total and permanent disability 
benefits. At a recent date, 222 clauses were being offered, over 80 
per cent of which were for both the waiver and annuity. 

Essential modifications in the disability clause came with the 
increase in its popularity. It was soon realized that the preservation 
of the insurance by mere waiver of premiums was not the only im- 
portant benefit that might be granted to a disabled policyholder. The 
clause, therefore, was so changed as to provide for the maturity of 
the contract in installments, on the occurrence of disability. This 
did not meet the situation, however, since a disabled person could not 
be certain that the payments would continue until death, and each 
payment reduced the protection to dependents for which the insured 
originally intended to provide.> Hence companies have adopted the 
so-called waiver-and-annuity clause which provides disability benefits 
without reducing the amount payable when death finally results. This, 
of course, requires a substantial extra charge. 

The disability clause has proved to be a very effective talking 
point in selling life insurance, the idea being that it “insures the 
insurance.’’ Thus by competition has been brought about an ever- 
increasing liberality with reference to the definition of disability, the 
benefits granted, and the interpretation by the company of its own 
disability clause. 

Eeasons for Disability Insurance. — ^Por the company, the most 
important practical reason for the incorporation of a disability clause 
in life contracts is that this renders the policy more attractive to the 
insuring public, thus increasing the volume of insurance sales. The 
company which issues a policy containing a good disability clause 
places a powerful competitive weapon in the hands of its salesmen. 
Each agent is therefore anxious that his company shall be in advance 
of other companies in the matter of liberality in the clause and in 
the interpretation of it. Also, since the disability benefit results in 
an increase in the gross premium on which commissions are based, 
the agent receives through it a slight additional commission. Policy- 
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holders likewise prefer a liberal disability clause because it guarantees 
the permanence of their insurance and covers a risk not contemplated 
in the other portion of the policy contract, at an extra cost so slight 
as not to be objectionable. That the hazard insured against must be 
given serious consideration is demonstrated by statistics which in- 
dicate that the probability of disability within the expectation of life 
is .0604 at age 25, .1080 at age 35, .1977 at age 45, and .3573 at age 
65.^ It is noticeable also that a considerable proportion of claims 
are caused by paralysis, insanity and paresis ; and it Is a well-known 
fact that in many types of insanity and paralysis, the insured may 
live for years. Also, blindness, though causing but about 4 per cent 
of total claims, does not materially affect longevity.^ 

Until recently, too, the disability clause supplied the only means 
of providing an income during the whole period of permanent dis- 
ability when that period extended over a considerable number of 
years. Another reason sometimes given for the almost universal adop- 
tion of the disability clause is that it involves very little expense. In 
fact the principal advantages in writing total disability insurance in 
connection with life policies, rather than under separate contracts, 
are the saving in expense of selling, the lower clerical cost, and the 
better claim experience. The sale of ordinary accident and health 
policies involves heavy expenditures in the way of agents’ commis- 
sions and other outlays each year the policy is renewed. When dis- 
ability insurance is joined with life insurance, agents’ first-year com- 
missions are high since they are based on the gross premium which 
is greater because of the disability provision, but renewals are much 
lower than in the case of ordinary, cancellable accident and health 
insurance. Furthermore, life insurance is issued on the basis of a 
medical examination and an inspection report. A much more careful 
selection of risks for disability insurance in connection with life con- 
tracts is thus possible than in ordinary cancellable accident and health 
insurance. The purchase of an appreciable amount of life insurance 
along with the disability benefit has also been considered as an 
evidence of good faith tending to improve the moral hazard.^ This, 
however, does not relieve the companies from the dangers of over- 
insurance, as explained below. Ordinary sickness insurance involves 
great difficulty and expense in the adjustment of a multitude of small 

iMudgett, Brace D., in S. S. Huebner^s ^^Life Insurance,'' p. 288. 

2 Marshall, E. W., and Talbot, Walter LeMar, in ‘^Insurance Besearch and 
Beview Service," Lesson 11, p. 7. 

3 Woodward, J. H,, in ‘ ' Proceedings, Casualty Actuarial and Statistical Society 
of America," Yol. VII, Part I, p. 11. 
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claims from which a life company granting protection against long- 
term disablements is relieved* 

Contingencies Insured Against. — The disability clause protects 
against total, permanent disability only. The definition of what con- 
stitutes total, permanent disability has been greatly modified and 
liberalized within the past few years, especially in the time since 
certain companies began writing non-cancellable accident and health 
insurance. The most liberal definition makes it the complete loss of 
business time for a period of three months. 

The United States Bureau of War-Eisk Insurance has defined total 
disability as ^^any impairment of mind or body which continuously 
renders it impossible for the disabled person to follow any substan- 
tially gainful occupation and which is founded upon conditions which 
render it reasonably certain that it will continue throughout the life 
of the person suffering from it.” 

The usual definition of total and permanent disability as applied 
by commercial companies is: If the insured, after the payment of 
premiums for the first policy-year, while the policy is in full force, 
and before attaining a certain age such as 60 or 65, shall furnish due 
proof that he has become wholly and permanently disabled so that 
he is and will be permanently, continuously, and wholly prevented 
thereby from performing any work, or engaging in any occupation, 
for compensation or profit, and that the disability has existed con- 
tinuousty for a specified period (varying from no waiting period, to 
sixty or ninety days, or six months, depending on the practice of the 
company), the company will waive future premiums and pay the 
stipulated benefits. Some clauses state that the benefits are payable 
if the insured is totally, and ‘^presumably” will be permanently, 
disabled. 

In addition, it is stated that the results of certain misfortunes 
will be considered total, permanent disability. Thus it is usually 
stipulated that the entire and irrecoverable loss of the sight of both 
eyes, the severance of both hands or both feet, or of one hand and 
one foot, will be considered total and permanent disability. Some of 
the more liberal clauses provide that “loss of use of” both hands or 
both feet, or of one hand and one foot, will entitle the policyholder 
to the disability benefits. Several companies stipulate that if the 
insured is wholly and continuously disabled from pursuing any occu- 
pation for wage or profit, and has been thus disabled for a period 
of ninety days, the company will presume permanent disability and 
pay the benefit. 
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Concerning waiver of preminm for joint-life insurances, it may 
be arranged that the premium will be waived upon the disability of 
either life, or that half the premium will be waived upon the disability 
of one and the entire premium waived if both of the joint lives become 
disabled. 

limitations . — Risks Not Covered , — There are many hazards not 
covered by the disability clause. Such are partial and temporary dis- 
ablements. Loss of hearing, which in some professions, such as teach- 
ing, is more serious than loss of sight, is considered partial disability. 
Some companies do not include disability benefits in term policies. 
Companies generally will not extend the disability provision to more 
than a certain maximum of insurance, usually $25,000, or $250 per 
month. Over-insurance is not entirely obviated by this limitation, 
however, since a person might take $25,000 in each of several com- 
panies and thus secure enough disability protection to render dis- 
ability quite profitable to him, although information as to existing 
protection is usually requested in the application. The companies 
could, however, take steps to avoid granting disability insurance in 
amounts disproportionate to the applicant's income. With the consent 
of the state insurance department, a provision might be included to 
the effect that if the insured is covered by more than one policy, each 
company will pay only such proportion of the income insured by its 
policy as its disability benefit bears to the aggregate disability income. 
Such clauses are used in accident insurance, and so-called contribu- 
tion’’ or pro-rata liability clauses have long been incorporated in 
fire policies, but their use in life contracts has not yet been found 
necessary. A check-up on statements in the application through the 
Eetail Credit Company of America, or by other means, is more 
practicable. 

Again, all persons who live long enough become disabled by old 
age. The clause does not contemplate protection against this con- 
tingency, hence most clauses provide that only upon disability before 
age 60, or in some instances 65, will the insured be entitled to dis- 
ability benefits. 

At present, partial and temporary disability is not covered by 
disability clauses, yet cases may arise in which total and temporary 
disability may be compensated. For instance, the company may 
accept proof of disability, at some future date requiring proof of its 
continuance. Should the insured fail to furnish this proof the dis- 
ability benefits cease. So long, however, as the insured can do this, 
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the company must make the payments, unless they are limited to the 
term of the policy, as is quite often the case. 

Sometimes companies refuse to include the disability clause in 
policies issued on female risks. They usually deny it in the case of 
certain sub-standard lives and persons engaged in certain types of 
hazardous occupations. Eegarding those partially impaired, the 
practice of some companies is to modify the clause, if the benefit is 
granted at all, when the applicant has lost an eye or a member, so 
that the loss of another eye or member will not constitute a valid 
disability claim. Sometimes the additional hazard is covered by an 
increase of 50 per cent in the disability premium. Medical directors 
are usually given discretionary power in the matter of excluding the 
clause from doubtful policies submitted to them prior to issue. Quite 
a number of companies do not cover disability resulting from military 
or naval service in time of war; and most of them do not apply the 
clause to extended insurance granted under non-forfeiture provisions. 

Tuberculosis is the most prevalent cause of disability. Companies 
may wisely hesitate to grant the disability benefit at the younger 
ages to those whose family history shows the disease. In the case of 
tubercular family history, the ratio of the disability rate to the normal 
disability rate is much greater than the ratio of the death rate to 
the normal mortality rate.^ Insanity and paralysis are also frequent 
causes of disability, consequently risks with a personal history of 
mental or nervous diseases might be rated up for the disability 
provision. 

Interpretation of the Definition , — The efficacy of total and per- 
manent disability benefits, and the sort of contingencies insured 
against, depend in p^rt on the general policy of the company in inter- 
preting the definition. In whatever way the clause may be worded, 
border-line cases are sure to arise in which there is uncertainty as to 
whether the person claiming disability benefits is entitled to them. 
Absolute helplessness of the insured is not necessary for disability to 
be construed as total. It has been held that the clause entitles the 
insured to recover the benefits if he is totally and permanently dis- 
abled from performing any kind of manual labor on which he depends 
for a livelihood. Loss of earning power seems to be the real test, 
total disability being considered a relative matter that depends on 
the nature of the occupation, the capabilities of the insured, and other 
circumstances peculiar to each case. Changes in the wording of 
clauses make legal decisions of little value by way of establishing 

* Hunter, E. G., in Eecord, American Institute of Actuaries, Yol. IX, 
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precedents. The most liberal interpretation would result in paying 
the benefits when there is clearly no attempt at fraud, and when it is 
reasonably certain that the disability is of such a nature as per- 
manently to render the insured incapable of producing a substantial 
portion of the income he was capable of earning when in health. Upon 
investigation, most of the causes of total, permanent disability prove 
to be such as to prevent a person from engaging, not only in his usual 
occupation, but in any other as well. Competition, together with a 
sincere desire on the part of companies to render the greatest possible 
service to policyholders, has led to a very liberal interpretation of 
the disability clause. When a person who holds policies in more than 
one company providing disability benefits becomes impaired and 
receives the benefits from one of them, it is difficult for the others 
to refuse the benefits and still retain the good will of the policyholder 
or of his community. In fact, it is often cheaper to pay the benefits 
than to stand on technicalities and deny them. So great is the present 
tendency towards liberality in interpretation that Mr, Henry Moir 
recently took occasion to point out the dangers incident to exercising 
it. The principal danger he cites is that when the company once goes 
beyond what it is required to do by the letter of the contract in 
respect to a certain provision, one can never be sure that the courts 
will not construe some other part in favor of a plaintiff.® Those 
companies which provide that total disability for a period such as 
ninety days shall be considered as permanent, largely remove the 
exercise of judgment in the interpretation of the definition. When 
doubt arises concerning the application of any part of the disability 
clause, the insured is usually given the benefit of the doubt. 

Benefits Payable. — Just as the definition of disability, and the 
interpretation of it, have been very much liberalized, so the benefits 
granted have been greatly extended in recent years. As indicated 
above, the benefit originally consisted in waiver of premiums to keep 
the policy in force. The second step in the development of the benefit 
was to mature the policy in some manner, the usual arrangement 
being to waive premiums and pay 10 per cent of the face annually 
until the policy was exhausted, or if death or maturity occurred prior 
to the exhaustion of the policy, to deduct the annual payments from 
the amount of insurance payable. The third step consisted in waiver 
of premiums and the payment during disability of an annuity equal 
to 10 per cent of the face of the policy annually, or 1 per cent monthly, 
without deduction from the amount of insurance payable at death 
5 See Transactions, Actuarial Society of America, Vol. XXII, p. 464, 
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or maturity. In many companies, not only is the premium waived, 
but the same annual dividend is allowed, and the non-forfeiture provi- 
sions applied, as if premiums were being paid. This is the most usual 
benefit found in policies of current and very recent issue. Occa- 
sionally the face of a policy on the life of a business executive is 
made payable upon the happening of total and permanent disability. 
Eegarding the waiting period, it was originally provided that the com- 
pany could not be held liable for disability payments until one year 
after due proof of disability had been rendered. This was later 
changed to six months, which was the usual period for several years. 
Next, a few companies adopted a waiting period of only three months. 
At the present time, several companies require no waiting period at 
all, the benefits being payable on due proof of disability within the 
meaning of the clause. Eegarding the waiver of premium benefit, 
it is customary to provide that the company will waive the payment 
of all premiums becoming due under the policy after the expiration 
of the current policy-year during which proof of disability is rendered. 

Instead of stipulating that the disability annuity shall consist of 
1 per cent per month, many clauses provide monthly pa 3 unents of 
$10 per $1000 of insurance, with the same effect. Thus a $10,000 
policy will provide an income of $100 per month, in addition to 
waiving premiums and in some instances continuing to apportion the 
usual dividend each year, to the end of the policy’s term. 

Causes of Disability. — ^Except in cases where total continuous 
disability for a stipulated period is considered permanent disability, 
few claims would be allowed if the insured were obliged to prove 
that disability is undoubtedly total and permanent. For instance, 
tuberculosis does not always result in permanent total disability. As 
explained above, however, many companies have gone on the assump- 
tion that the insured may be presumed under certain conditions to 
be permanently disabled. Mr. Arthur Hunter, Actuary of the New 
York Life Insurance Company, made an investigation of the causes 
of disability under policies of his company, omitting claims under 
the clause which provided that continuous total disability for three 
months entitled the policyholder to the benefits, and set forth his 
results in a paper published in the Transactions of the Actuarial 
Society of America, Vol. XXII. Of the total approved claims, Mr. 
Hunter found that 41.6 per cent were due to tuberculosis of the lungs, 
2.1 per cent to other forms of tuberculosis, 14.7 per cent to insanity, 
6.3 per cent to accident, 5.3 per cent to paresis, and 4,6 per cent to 
paralysis of different forms, including infantile. Thus approximately 
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75 per cent of claims arise from these causes. Mr* Hunter stated 
that in the published experience of companies tuberculosis caused 
from 30 per cent to 45 per cent of disability claims. When a company 
is sure a policyholder has tuberculosis, it appears wise to adopt a 
liberal policy’ in allowing benefits, as this enables the insured to im- 
prove his chances for recovery by taking the disease in hand early. 

Premiums and Reserves. — ^If provision is made for waiver of the 
premium for an ordinary life policy in the event of disability before 
age 60, the benefit is an annuity of the gross annual premium begin- 
ning at disablement and terminating at the death of the disabled 
person. The extra annual premium for the benefit is payable to age 
60, or until the policyholder dies or becomes disabled. Hence the 
present value of the benefit divided by the present value of an 
annuity-due of 1 payable to age 60, subject to survival as an active 
life, yields the net annual premium for the benefit. If it were desired 
to pay the sum of 120 per annum in addition to waiving premiums, 
the present value of this additional benefit added to the present value 
of the waiver benefit, and the sum divided by the value of the annuity- 
due for the premium-paying period, subject to survival as an active 
life, would yield the net extra premium for the combined waiver-and- 
annuity benefit. It will be observed that the 120 per annum is an 
annuity similar to the waiver benefit. The terminal net value of the 
extra benefit may be computed by the prospective formula in the 
usual manner. The net single premium for the extra benefit as of 
age of valuation, less the present value at that time of the remaining 
premiums payable subject to survival as an active life, yields the 
terminal net value if the insured is still an active life. If the insured 
is disabled, the value of the disability benefit is the present value of 
an annuity-due on a disabled life for the amount of the benefit. 

The above calculations involve no principle with which the reader 
of the previous chapters is not familiar. Statistical data are of course 
necessary to determine the value of the various elements. It is neces- 
sary to know the rate of disability among active lives, and the rate 
of mortality among disabled lives, as well as the rate of mortality 
among active lives. In the absence of other statistics, Mr. Arthur 
Hunter used the experience of several large fraternal societies which 
had been granting disability benefits for many years, to compile a 
disability table. It is known as Hunter ^s Disability Table, and is now 
in general use in this country for the determination of premiums and 
for the valuation of the extra benefit. Some companies state in the 
disability clause that the premium and reserves for this provision 
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are based upon Hunter's Disability Table and interest at the rate of 
3 per cent per annum. " 

The rate of mortality among disabled lives displays a tendency 
to decrease for a period following the occurrence of disability, al- 
though this differs with different causes of the latter. After a certain 
point is reached, following the occurrence of disability, the rate of 
mortality tends to increase with age. Mr. Hunter eliminated the 
experience of the first policy-year following the happening of dis- 
ability, and arrived at a practical solution of this difficulty. A very 
high rate of mortality prevails among disabled lives at the younger 
ages, probably due to tuberculosis, which is more prevalent at those 
ages. As a result, disability benefits continue but a short time before 
death. This is one reason why the premium for the extra benefit is 
low at the younger ages. A higher rate of disability will result from 
a liberal definition of it. The modern tendency toward this greater 
liberality may be expected to result in heavier losses in the future. 

The gross premium charged for the disability benefit varies with 
different companies, largely because of variation in the clauses. The 
premiums also vary with the age of the insured. While the disability 
benefit may not in itself be participating, if it contributes to the 
general surplus of the company, the policyholder's dividend may be 
increased. Unless the extra premium is quite high, however, there is 
little likelihood of the disability provisions contributing to the surplus 
funds. Any statement of the cost of the disability benefit to the 
policyholder is likely to be of small usefulness, especially since the 
clauses of the various companies are being changed quite frequently. 
Of little value, also, is a comparison of the cost and coverage under 
the disability clause with the cost and coverage under the ordinary 
cancellable accident and health policy. A comparison, however, of 
cost and coverage under the better non-cancellable accident and health 
contracts is very valuable to the prospective purchaser of protection. 
He might find that at his age he would do better to take a life policy 
without the disability benefit, and at the same time secure a non- 
cancellable accident and health policy. On the other hand, he might 
find it advantageous to take the disability benefit in connection with 
the life policy. Cost and coverage are the essentials to be compared. 

Administration of the Benefit. — ^The administration of the dis- 
ability benefit involves the solution of problems not previously 
presented to life companies. So far as selling the benefit is concerned, 
this costs the agent little or no effort beyond what he would exert in 
selling a policy without the benefit. In fact, as noted above, it is in 
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many instances a positive help in making a sale. Nevertheless the 
agent must train himself, or be trained, to present clearly and forcibly 
the merits of his company’s disability clause, and he must also be 
familiar with the clauses of his competitors. The expenses of selling 
consist in the usual commissions for selling life insurance. 

The accounting problems arising out of the disability clause are 
best solved by keeping the accounts of the disability provision entirely 
separate as regards the extra premiums received because of the benefit, 
the claims paid, the necessary disability reserve liability, and any 
surplus accumulations which may arise from this cause. Disability 
reserve liabilities are reported separately in the annual statements of 
life companies. Complete separation is necessary to determine 
whether more liberal clauses may be drafted, whether the premiums 
are sufficient, whether extra dividends may be paid on participating 
policies as a result of experience, or whether premiums should be 
increased because of heavier losses than those anticipated. When a 
company modifies its disability clause from time to time, or when it 
offers more than one clause to the public, or has different clauses in 
force, the accounts under each clause should be kept separately in 
order that the statistician may arrive at accurate conclusions regard- 
ing the rates for the different benefits.® 

As regards the claim department, new problems have presented 
themselves as a result of the benefit. Usually the fact of death and 
identity of the deceased may be determined with comparative ease. 
To ascertain whether a claimant is entitled to disability benefits is a 
very different matter. For instance, a considerable number of insured 
persons do not understand the disability clause, with a result that 
claims are presented which are withdrawn after the insured has been 
informed on the subject. Mr. Arthur Hunter states that a number 
of cases arise which, from the information first submitted, the com- 
pany might assume to be legitimate. When the matter is followed up, 
however, by issuing forms for proof, or by further inquiry, the 
insured either withdraws the claim or fails to answer letters urging 
him to complete proof. Taking 100 of such claims, alleged causes of 
illness presumably temporary in nature, such as appendicitis, rheu- 
matism, sciatica, malaria, neurasthenia, pneumonia, etc., accounted 
for 46 of those dropped. Tuberculosis accounted for 28, illness which 
might lead to permanent total disability, such as heart disease, 

6Por a detailed statement of problems and methods of accounting in connec- 
tion with disability benefits, see d. S. Elston, Treatment of Disability Claims in 
the Annual Statistics, T.A.S.A., XXI, 134 et seq. 
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Bright’s disease, diabetes, etc., 22, and accidents causing partial or 
temporary disability, 4. 

In addition, there are a number of claims which are pressed by 
the insured but which are clearly not contemplated in the clause. Of 
100 claims of this nature which were disallowed, 35 were for disability 
of a presumably temporary nature such as sciatica, rheumatism, 
neuritis, appendicitis, indigestion, anaemia, insomnia and jaundice. 
Twenty-eight were for illnesses which did not then, but might later, 
result in total and permanent disability, the principal ones being 
Bright’s disease, heart disease, diabetes, and empyema. Accidents 
causing partial or temporary disability accounted for 23, and tuber- 
culosis from which the insured had recovered or of which he failed 
to submit satisfactory proof, 14. It is thus seen that the claim 
adjuster has problems formerly confined to casualty companies. He 
should see to it that the claimant gets the full amount to which he 
is entitled, regardless of whether he is aware of his legal rights or 
not, and yet he must see that the company is not imposed upon by 
way of fraudulent or unreasonable claims. In some cases, such as 
death from insanity, it is the practice of at least one company to 
ascertain whether the insured or his representative should not have 
filed a disability claim, and if it is decided that he would have been 
entitled to the latter, the benefit is paid. On the claim department 
falls the duty and responsibility of putting the company’s definition 
of disability into effect, and of safeguarding the interests of both 
policyholder and company.’' 

Accidental-Death Benefits. — ^A considerable proportion of our life 
companies have entered a part of the field formerly occupied entirely 
by casualty companies. A clause has been incorporated in the life 
policy which provides that double the face of the policy will be paid 
if the policyholder dies by accidental means. The wording takes the 
form commonly found in accident policies, the usual provision being 
that double the face of the policy will be paid upon due proof that 
death resulted within sixty days from the date of bodily injury and 
directly from such injury effected solely through external, violent 
and accidental means. It is not customary to pay the benefit if death 
results from military or naval service in time of war, nor from suicide, 

T Numerous citations to sources of infomation on disablement insurance are 
to be found in Mr. Wm- A. Hutcheson's paper, published in Transactions, Actu- 
arial Society of America, Vol. XXII., pp. 336, 339-341. A paper by Mr. E. H. 
Hazlett was presented at the May, 1923, •meeting of the Society. The reader is 
also referred to Dr. Bruce D. Mudgett's Thesis on Disability Insurance, published 
in Annals, American Academy of Political and Social Science, supplement, May, 
1915, 
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riot, insurrection, participation in aeronautics or submarine opera- 
tions, violation of law by the insured, police duty in any military, 
naval, or police organization, or disease of any sort. The double in- 
demnity benefit, like the disability benefit, is not included in the 
paid-up fractional or extended term insurance which may be elected 
on surrender or lapse. Some companies do not pay the double in- 
demnity benefit if payments have been made under the disability 
clause, while others pay double the face whether the latter has become 
operative or not. Sometimes three or four times the face of the policy 
is payable if death is caused by certain types of accidents. 

As there are certain industries in which the liability to diseases 
such as tuberculosis is greatly above the average, thus rendering total 
and permanent disability benefits inadvisable, so there are occupations 
in which general-accident double indemnity would not be granted by 
most companies. Travel accident double indemnity, however, might 
be granted in some of these instances. One company grades the 
various occupations in this ipanner: 



Disability 

Benefits 

Travel-Accident 
Double Indemnity 
Benefits 

General-Accident 
Double Indemnity 
Benefits 

A 

Yes 

Yes 

Yes 

B 

Yes 

Yes 

Yes 

C 

No 

No 

No 

D 

Depends on merits 

of case 


E 

Yes 

No 

No 

F 

No 

No 

Yes 

G. ... .... 

No 

Yes 

No 

R N.A — Risk not 




acceptable 





There follows a list of the occupations in alphabetical order, 
beginning with accountants, acid makers, etc., with the rating and 
symbol set opposite each one.® 

Premiums for the double indemnity benefit have usually been based 
on the amount of money previously paid out on life insurance losses 
due to accidental death. Due allowance must be made, however, for 
the fact that if the benefit is included, an accident is more likely to 
be alleged as the cause of death, and also that expenses of litigation 
are more likely to be incurred. . 

8 See Paper hy Arthur Hunter and Dr. Osear 5. Eogers, in T.A.S.A., XXI, 
22, et seq. 
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It is customary to limit the double indemnity benefit to a stated 
maximum, not more than $25,000. The travel-accident benefit is some- 
times not incorporated if the applicant is over 55 years of age. 

Objections to the Disability Annuity and. Double Indemnity 
Clause. — A number of objections have appeared from time to time 
to the granting of these benefits in life insurance contracts, among 
the more important of which the following may be mentioned : 

1. The coverage is incomplete. The disability hazard is not 
covered in many cases, as indicated by the fact that about one person 
in 5 suffers loss from disability each year, whereas but one person 
in 1781 at age 30, and one in 1201 at age 40 will annually become 
totally and permanently disabled, according to Hunter’s Disability 
Table. The vast number between these ratios are unprotected by the 
disability clause, and in order to obtain complete coverage must sup- 
plement life insurance with accident and health insurance as granted 
by the casualty companies. 

This argument, however, while pointing out the advisability of 
accident and health insurance, fails to state the advantages of com- 
plete coverage. It might as well be argued that the disability annuity 
of life contracts should supplement one’s accident and health in- 
surance, which may be used to provide temporary benefits. 

2. The clauses may be easily misrepresented by agents, and mis- 
understood by the insured who is led to believe that his coverage is 
complete. 

This, however, is an argument against dishonest or uninformed 
agents, and furnishes a reason why the insuring public should take 
the trouble to inform itself on the subject of life and accident and 
health insurance. 

3. There is no need for the disability clause, since its coverage 
can now be obtained from casualty companies. 

Experience alone can demonstrate whether life or casualty com- 
panies can best serve the public in this regard. At the present time, 
many thousands of persons would not have any protection against 
total and permanent disability if provision for it were not incor- 
porated in their life contracts, and there is ample room in this field 
for both types of companies. 

4. Since double indemnity is accident insurance, and disability 
coverage is accident and health insurance, the incorporation of these 
benefits in life contracts means that life companies have become mul- 
tiple-line companies. 

For many years this was thought to be contrary to good life 
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insurance practices, but, again, experience alone can be depended on 
to solve this question. 

5. Disability and double indemnity insurance is speculative and 
dangerous. 

Some of onr ablest and most experienced casualty insurance men 
have viewed the non-cancellable accident and health contract as a 
source of peril. The recent increase in the premiums charged for 
these contracts would tend to indicate that the fears of these men 
were not without foundation. But the extra premiums for the benefits 
in life contracts may also be increased if necessary to safety, hence 
there is little danger of serious trouble from this source. 

6. In most instances these benefits are not participating and not 
mutual. When a purely mutual life insurance company loses money 
on its disability and double indemnity contracts, the deficiency must 
be met by drawing upon the surplus contributed for the most part 
by older policyholders who have nothing but life protection. 

The same may be said of annuities and income policies, however. 

7. Uncertainty and controversy arise because of the difficulty of 
defining, and interpreting the definition of, total and permanent dis- 
ability, and of determining whether a death in question is the result 
of accidental causes. The agency force may at times suffer because 
the company does not disregard business principles in dealing with 
losses. Suppose a man is disabled and receives benefits for a time, 
and then partially recovers, so that the agent must take away the 
annuity benefit and again put him on a premium-paying basis. No 
agent relishes such a task, nor does he expect any improvement ’in 
good will as a result of its performance. Furthermore, an agent may 
lose a prospect because his company declines to include the disability 
or double indemnity clause. 

The difficulties of definition and interpretation are not insur- 
mountable, however, and the inclusion of a liberal disability clause 
meets with no opposition from the agency force. 

8. It has been maintained that such clauses have no proper place 
in the life insurance contract. They only complicate the contract, 
protect against a relatively small hazard, are narrow in scope, provide 
benefits of little value except in large policies, and are unnecessary 
since the insured can make use of extended insurance or paid-up 
non-forfeiture values, or make a policy loan each year to cover the 
premium in the event of total and permanent disability. 

As opposed to this series of objections, it may be stated that the 
clauses can be drawn with a fair degree of clearness, and can be made 
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quite wide in scope. The average policy is for about $3000 ; $30 per 
month would not be unwelcome. Non-forfeiture values are not avail- 
able for some time after the policy is in force; extended insurance 
and loan values may not be sufficient to meet the needs of a long 
illness, and the clauses are not extended to non-forfeiture benefits. 

9. The incorporation of the clauses in life contracts constitutes a 
movement whose ultimate destination no one can predict. Benefits 
of 2 per cent of the face per month and triple indemnity are now 
offered by a few companies. Seldom a year passes but that some 
company goes beyond the previous limit. Keen competition may 
result disastrously to some companies, or at least cause losses to old 
policyholders, in the opinion of some insurance men. 

Concerning this objection, it may be urged that under our careful 
legal supervision no company is likely to get into serious financial 
difficulty on account of these clauses. 

The provision in the double indemnity clause excluding accidents 
resulting from the violation of any law now constitutes a very broad 
exemption, and one which few persons rightly appreciate. For in- 
stance, a person who loses his life as the result of an accident due 
to walking on a railroad, crossing the tracks at other than regular 
crossings, driving an automobile at a speed in excess of the legal limit, 
or having illicit liquor in his possession, may lose the benefit. 

One prominent company which grants disability insurance does 
not incorporate the extra accidental death benefit, but recommends 
a casualty company’s accident policy to a prospective purchaser desir- 
ing extra protection against accidental death. 

It may be said that from an economic point of view, disability 
insurance should be encouraged, either in connection with life policies 
or with one of the better casualty companies. The case for the double 
indemnity benefit, however, is not so clear. Few persons would con- 
sider insurance under a separate contract providing for indemnity 
only in case of accidental death. As for travel accidents, the de- 
pendents can often obtain damages from the carrier. Double 
indemnity might better fit the needs of survivors if paid in cases of 
long and expensive illness.^ Such cases, however, are covered by the 
disability benefit. Deaths due to the automobile are becoming increas- 
ingly prevalent ; the public is willing to pay for the double indemnity 
benefit, and companies are justified in offering it. If offered at 
cost and with no misunderstanding on the part of the policyholder 
as to the amount of protection he is purchasing, there would seem 

fiPapps, P. C. H., in T.A.S.A., XIX, 336. 
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to be no serious objection to it. Prom the purchaser’s viewpoint, 
the cost and benefits under double indemnity should be compared 
with the costs and benefits under the accident contracts of casualty 
companies. Whether the cost will eventually be lower than with 
casualty companies, experience will demonstrate. 


CHAPTEK XV 


Government Supervision and the Management of New Companies 

General Purposes. — A majority of the contracts granted by life 
insurance companies run for a considerable period of years, and a 
number continue for over half a century. Most of them insure against 
hazards which increase with the passing of l^me. The most practical 
way of providing against increasing hazards is to charge level pre- 
miums sufficient to meet them; i.e., to overcharge the insured person 
in the early years and preserve such overcharges to meet the increased 
hazards of the later years when the current level premium will be 
insufficient. The two fundamental problems in government super- 
vision therefore consist in (1) compelling the company to charge rates 
’' high enough to enable it to meet the deficiencies of the later years by 
the excess collected in the early ones, and (2) providing for the 
absolute safety of this excess. The problem of rate regulation as 
applied to life insurance is to compel the companies to charge rates 
high enough to insure their own solvency. 'Well managed and con- 
servative companies do not need the compulsion of legislation to this 
end. In the absence of legal restrictions, however, there might be 
f?)rmed companies on an inadequate rate basis only to be abandoned 
when the mortality increases beyond the limits for which provision 
has been made in the premium rate. The problem concerning the 
preservation of funds to assure solvency resolves itself into super- 
vision and regulation of the investments which a life company must 
make. 

There are other problems in government supervision. Once ade- 
quate rates are secured, surplus funds may arise, the disposition of 
which may require supervision. For instance, there is the danger 
that the company may spend an unwarranted amount for new busi- 
ness. In a mutual company this would be a matter of concern to 
the policyholders, and those insured in such represent a large group. 
Then there are a host of other matters as well, such as the licensing 
of companies and agents, the requirement of deposits with the state, 
the formation of new companies, the establishment of standard 
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policy provisions, the limitation of surplus, the prohibition of rebating 
and twisting, etc., which are subject to supervision. 

Though life companies are private corporations, the public is 
vitally interested in their well-being. This is provided for by super- 
vision which keeps out incompetently managed companies, inspires 
confidence in the business, and benefits well managed and conservative 
ones. It reduces the number of failures among life companies, and 
protects the public against the more serious consequence of such mis- 
fortunes. 

Jurisdiction. — ^Sinee most of the larger companies operate in 
several states, it is thought by many that Federal, rather than state, 
supervision is desirable in this country. Centralized control would 
protect the business against sectional and retaliatory legislation, 
eliminate the duplication of reports and examinations, result in uni- 
form legislation and taxation — such uniformity cannot be attained 
with nearly fifty separate jurisdictions supervising the companies — 
and lower the expense of supervision. It is quite safe to predict, 
however, that centralized control can never be attained in this country 
as long as we have effectual state jurisdiction. At the present time,' 
neither inter-state nor intra-state insurance comes within the authority 
of our Federal Government to regulate interstate commerce. Since 
the United States Supreme Court decision in the case of Paul vs, 
Virginia in 1868, there has not been much doubt that an amendment 
to our Federal Constitution is necessary before the Federal Govern- 
ment can regulate inter-state insurance. Federal control of inter- 
state insurance alone would mean this saving — that a company en- 
gaging in inter-state business would report to only two departments, 
the insurance department of its home state, and the Federal insurance 
department, instead of reporting to each state in which it does busi- 
ness. The work of each state insurance department would then be 
limited to the supervision of companies whose home offices are located 
within its boundaries. The situation is, and is likely to be, that 
insurance companies are subjected to state control in this country, 
with all its attendant disadvantages and lack of uniformity. 

It must not be inferred from the above remarks that there is no 
uniformity in legislation, and that there are no advantages in state 
control. The insurance commissioners of the various states sit in 
convention from time to time, appoint committees, make investiga- 
tions, agree to recommend legislation tending towards uniformity, 
and the welfare of sound insurance. In many particulars, the in- 
surance codes of the various states resemble closely the laws of Massa- 
chusetts and New York. Also, a deterrent to corruption or undue 
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influence, is the fact that a company operating in several states would 
be obliged to deceive or corrupt a number of departments under our 
present system instead of merely one or two. Again, it is quite pos- 
sible that out of officials of a number of states, one may discover some 
matter which needs attention and which remains unnoticed by those 
of the other states. 

Machinery of Supervision. — ^In most of the states that are im- 
portant from an insurance point of view, supervision is accomplished 
by means of a department of the state government. This is called 
the state insurance department. It is charged with the execution 
of the laws of the state in relation to insurance. Its head is a state 
officer called the insurance commissioner, or superintendent of in- 
surance. He is appointed by the governor with the advice and consent 
of the state senate, and is required to take the customary oath, and 
give bond for the faithful performance of his duties. He may appoint 
a deputy commissioner, an actuary, and such clerks and other em- 
ployees as may be provided by law. It is not uncommon to provide 
a special deputy on liquidation; an actuarial staff consisting of one 
actuary, and several actuary’s clerks; a compensation staff consisting 
of a compensation rating expert, a compensation claim statistician, 
and assistants; an examining staff of one chief life examiner, one 
chief fire and marine examiner, one chief examiner of casualty com- 
panies and fraternal societies; a complaint and investigating staff; 
a clerical staff consisting of a chief clerk, an examiner of statements, 
an examiner of policy forms, a license clerk, booltkeeper, compiler of 
annual statements, other clerks, stenographers, messengers ; and, with 
the approval of the governor, additional examiners, special deputies, 
or clerks for special or temporary service. 

Powers and Duties of State Insurance Officials. — ^It is the duty 
of the state insurance commissioner to see that all laws governing 
insurance companies, agents and brokers are fully executed. In order 
to accomplish the execution of the laws, the commissioner is given 
authority to make an examination of a company whenever he sees 
fit. The laws of most states provide that he shall do so at least as 
often as every three years. He has authority to examine in person, 
or by means of deputies or examiners, all companies licensed to do 
business in his state, whether domiciled in it or not. He or his 
deputies have free access to all books and papers of any company 
or its agents, he is obliged to require a domestic company (a domestic 
company is one domiciled in his own state rather than some other 
state or foreign country) to keep its books, records, accounts and 



SPECIFIC OBJECTS OF LEGISLATION 


263 


vouchers in such a manner that he or his authorized representatives 
may readily verify its annual statements, and ascertain whether the 
company has complied with all the provisions of law. Some states 
require the commissioner to allow the public access to the results of 
his examination of any company, and others go so far as to provide 
for publication of the result of his examination, whenever he deems 
it for the interest of the policyholders so to do.” 

Specific Objects of Legislation and Supervision. — Solvency . — To 
determine the financial standing of an insurance company, it is neces- 
sary to compute the total reserve liability. Minimum valuation re- 
quirements vary, some states permitting different modifications of the 
preliminary term method, as explained in the chapter on valuation 
and expenses. Policies issued prior to about 1900 are ordinarily valued 
on the older standards. 

Once the legal minimum reserve liability has been determined, the 
insurance commissioner must see to it that the company holds assets 
sufficient to balance it. The company must have such securities as 
it is permitted by law to own, or funds in secure investments to an 
amount equal to the reserve liability, over and above all other liabili- 
ties; that is, after all other debts and claims against it have been 
provided for, there must remain enough assets to meet the reserve 
liability. In the case of a company with a guarantee capital stock, 
it may be provided that impairments of as much as 50 per cent of 
the capital are permissible before the insurance commissioner must 
take drastic action. When such an impairment exists in a domestic 
company, or when the reserves of a domestic mutual company ar^-i 
impaired, the commissioner must notify the company in question and 
its agents not to issue any new policies until its funds become equal 
to its liabilities. If he sees fit, he may leave the control of the com- 
pany in the hands of its officers for one year, and then renew the 
company’s authority to do business if its funds again equal its liabili- 
ties. If he feels that the company is not likely to retrieve its affairs, 
he may institute proceedings to determine what shall be done. Com- 
panies incorporated in other states or in foreign countries must secure 
a certificate of authority from the insurance officer of the state in 
which it wishes to transact business, and must comply with the laws 
of that state or forfeit the certificate of authority. 

There are reasons for instituting proceedings against insurance 
companies other than deficiency in the capital of a stock company 
or the reserves of a mutual. Such are, refusal to submit books and 
papers, the reinsurance of substantially its entire business without 
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written approval of the insurance commissioner, the violation of its 
charter, the refusal of an officer to be examined under oath con- 
cerning its affairs, or the discovery upon examination that further 
transaction of its business would be hazardous to its policyholders, 
creditors, or the public. The course of action usually followed is 
for the insurance commissioner, through the state’s attorney general, 
to apply to the court of common pleas of the county in which the state 
capital is located or of the county in which the principal office of 
the company is located, for an order directing the company to show 
cause why the insurance commissioner should not take possession of 
its property and conduct its business. The court may then enjoin 
the company from disposing of its property before the hearing. After 
the hearing, the court may direct the commissioner to take over the 
property. Later it may order the business restored to the company, 
or the liquidation of the business and the dissolution of the cor- 
poration. 

Regulation of Investments and Valuation of Assets. — Obviously, 
it would be useless to prescribe standards of solvency if some provision 
were not made for the security of funds held by life insurance com- 
panies. Also, unless current market values are taken, it is necessary 
to set forth some method of valuation of the securities held by them. 
Life companies often invest in long-term bonds, and opinions might 
differ as to the value of these bonds. Without some standard by 
which to judge values, one person might believe a company’s funds 
to be inadequate to meet its liabilities and another think the company 
fn possession of a substantial surplus. 

With respect to the limitation of investments, care must be exer- 
cised not to hamper the companies unduly, since much depends on 
the ability and foresight of its investment managers. It is customary 
to limit the investment of the capital and reserves to real estate 
(limited as stated below), ground rents and loans on real estate, loans 
on policies, and bonds. Surplus funds over and above the capital and 
reserves may be invested in shares of stock, or in collateral loans, 
with certain restrictions. It is thus seen that considerable latitude 
is permitted in the investment of the surplus, but not so much in that 
of the capital and reserves. 

Confining attention first to the investment of capital and funds 
to meet the reserve liability, the investment of such funds in real 
estate is generally limited to such as is necessary for office accom- 
modations ; and such as may be mortgaged or conveyed to the company 
by way of security for loans or satisfaction of debts, or purchased 
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by it at sales upon judgments, etc., in an effort to save tlie company 
from loss from debts owing to it or to persons against whom it may 
have financial claims. Investments in ground rents and loans upon 
unincumbered real estate are permitted, but no loan shall exceed a 
fraction (in some states 60 per cent) of the fair market value of the 
property at the time the loan is made. A company may also make 
loans on its own policies, provided that no loan shall exceed the cash 
value of the policy on the security of which it is granted. The fourth 
form in which the investment of capital and reserves is permitted, 
consists in bonds. Of these, a wide latitude of discretion may be 
exercised by the company. Federal, state, municipal, county, town- 
ship, school district, and federal farm loan bonds, certain improve- 
ment bonds such as water, sewer, drainage, and road bonds, as well 
as first encumbrances upon steam and street or interurban railways, 
or their rolling stock, and bonds of public utility companies, constitute 
the principal issues in which investments are permitted by the law. 
It is customary to permit other investments under certain circum- 
stances. Bonds and notes other than first encumbrances on steam or 
street railway properties may be purchased by the insurance com- 
panies, provided no default in interest exists at the time of purchase. 
With the consent of the insurance commissioner, sufficient investments 
in the securities of foreign governments may be made to enable the 
company to comply with the laws of the foreign government regulating 
the transaction of the insurance business within its jurisdiction. Com- 
panies may also acquire and hold securities or properties taken in 
reorganization or foreclosure proceedings, or in satisfaction of debt 
previously contracted. 

In the investment of surplus money, most states allow insurance 
companies further discretion in that they may purchase standard and 
listed shares of stock of solvent, dividend-paying corporations, or lend 
money on pledge of the same, provided the current market value of 
the stock pledged is at least 20 per cent more than the sum loaned 
upon it. Investments in stocks or evidences of indebtedness of any 
unincorporated business, or in assessable stocks, are prohibited. Not 
more than one-fifth of a company's capital may be invested in any 
one mortgage, no loans may be made on personal security, not more 
than 10 per cent of the capital stock of any corporation may be 
acquired; nor may more than 10 per cent of the insurance company's 
capital and surplus be invested in the stock of any one corporation. 
It is further provided that if any investment or loan is made in a 
manner not authorized by the act, the officers and directors making 
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or authorizing such loan or investment shall he personally liable for 
any loss occasioned by it. 

VaUiation of Assets , — ^As mentioned above, some method of deter- 
mining the value of securities held by insurance companies is neces- 
sary. While many states allow the insurance commissioner to exercise 
discretion as to the valuation of most securities held by companies 
and reported as assets, there is a tendency towards uniformity in the 
standards established and the methods pursued in valuation. Con- 
cerning real estate, a life company’s annual report to the state in- 
surance office usually includes specific information as to property held, 
dates of acquisition, names of vendors, the actual cost, the value at 
which it is carried on the company’s books, the market value, amounts 
expended during the year for repairs and improvements, the gross 
and net income from each parcel, the rental value of real estate 
occupied by the company, and all purchases and sales since the last 
annual report, together with particulars as to dates, vendors, vendees, 
and the consideration. Loans upon the security of real estate, and 
collateral loans, with particulars in each case, as well as all other 
property, including bonds, owned by the company, with dates of 
acquisition, actual cost, value at which the property is carried on the 
books, market value, etc., must be accurately reported. Assets or 
securities lawfully held or acquired are allowed as assets at ‘‘their 
just value in the judgment of the superintendent,” to quote Section 
86 of the New York insurance law. It is thus seen that the company’s 
gross assets may be different from those admitted by the insurance 
commissioner as assets in arriving at the financial standing of the 
company. 

Mortgages are generally admitted at the book value, which in turn 
is usually the par value. Stocks, perpetual bonds, and bonds in default 
are admitted as assets up to the market value only. In former times, 
the market value of these securities on December 31 -was taken in 
determining the amount at which they should be admitted. More 
recently, the method has been to choose five fairly representative 
dates, taking the average of the prices on those dates as the value 
of such securities. 

The Amortized Basis . — ^As an outgrowth of the Armstrong inves- 
tigation, laws have been passed to the effect that bonds having a 
definite maturity date and not in default, may be reported to the 
state insurance department on the amortized basis; that is, if pur- 
chased at par, the par value may be reported ; if purchased above 
or below par, the value reported may be the purchase price, “adjusted 
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so as to bring the value to par at maturity and so as to yield meantime 
the effective rate of interest at which the purchase was made/’ The 
purchase price cannot be taken at a higher figure than the actual 
market price at the time of purchase. 

The state insurance officer has full discretionary powers as to the 
precise method of calculating amortized values. The simplest method 
is to take the value found in a bond table, as described above in the 
chapter on interest and probabilities. Thus, suppose a bond having 
20 years to run with interest at 5 per cent payable semi-annually, 
were purchased 10 years ago at a figure which would yield 4 per cent 
if held to maturity. What is the amortized value of the bond now? 
Turning to the page of a book of bond values on which semi-annual 
values and yields of bonds having 10 years to run are found, glancing 
down the yield column to 4 per cent, and then to the right to the 
column headed 5 per cent (the nominal rate as stated in the bond), 
the figure in the column headed 5 per cent is the amortized value. 
The amortized value is the present value of all interest payments to 
become due in the future, plus the present value of the principal, 
discount in each case being at the effective rate of interest at which 
the bond was purchased. 

Some states provide that life companies may report on the basis 
of either the amortized or the market value, but that the aggregate 
value of bonds subject to the amortized basis shall not be greater 
than the aggregate of the amortized values. Thus at a recent date, 
one company reported gross assets considerably in excess of admitted 
assets, and among the assets not admitted was an item entitled, ‘‘Boek 
over amortized value of bonds and over market value of stocks and 
bonds not amortized — $ 

Numerous items of assets not admitted appear from time to time 
in official reports. Some of them are: supplies, furniture and fix- 
tures, advances to agents or officers, accounts collectible, agents’ debit 
balances, premium notes, policy loans and other policy assets in excess 
of net value and other policy liabilities on individual policies, and 
over-due and accrued interest on bonds in default. 

Advantages of the Amortized Basis . — ^It has been argued that the 
liabilities of life companies for the most part are demand, or short- 
time liabilities, since insured persons may demand their surrender 
values on very short notice. The experience in the fall of 1907 lends 
some weight to the argument, but it is by no means conclusive. The 
vast preponderance of evidence leads to the opposite conclusion. With 
our present Federal Reserve banking system, there is reason to believe 
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the future will show that iix the main, the obligations of life companies 
are long-time obligations. The experience during the recent depres- 
sion tends to support this belief. Trade cycles do not materially 
affect the financial demands upon life companies, since the mortality 
rate does not fluctuate in the same manner as does business prosperity. 
So long as the life company is able to collect the interest and principal 
of bonds when due, it will be able to meet its obligations. Temporary 
fluctuations in the market price of its bonds, therefore, do not affect 
the financial standing of the life company to any appreciable degree. 
To summarize, the advantages of the amortized basis for the valuation 
of bonds held by it, having a definite maturity date and not in default, 
may be enumerated as follows : 

1. It gives stability to values upon which the company’s condition 
from year to year is determined. 

2. It prevents sharp fluctuations in surplus. Hence it eliminates 
the temptation to declare large dividends on participating policies, 
or on stock, when bond prices are high due to low prevailing interest 
rates. It also obviates the necessity of declaring a company insolvent 
because the market value of its bonds has declined, when in fact the 
company will be able to meet all of its obligations as they fall due. 

3. It avoids all questions as to the determination of market values, 
what dates to choose for the quotations, etc. 

4. It substitutes mathematics for judgment, in large measure, and 
is accurate enough to insure solvency. 

5. It avoids penalizing a life company for buying a good listed 
bT)nd instead of a mortgage which may be inferior as an investment. 
If the amortized method were not available, companies might hesitate 
to invest in long-time securities, preferring the extra expense of fre- 
quent reinvestments of the same sum in order to reduce the chances 
of becoming embarrassed by a decline in bond prices. 

By setting up standards of solvency and providing necessary 
regulations and the machinery to carry them into effect, states have 
made it very unlikely that a life company will fail with serious loss 
to the policyholders. 

Organization and Admission of Companies. — ^In addition to mak- 
ing adequate provisions for the solvency of companies operating 
within its borders, a state provides for the organization of new com- 
panies and for the admission of additional companies incorporated 
in other states. While the statutes governing the incorporation of 
life companies follow the same lines in many respects as those laid 
down for forming all corporations, there are usually special acts 
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pertaining only to life companies. Thus it is customary to require 
proposed mutual companies to have applications for a minimum of 
insurance on a minimum number of lives before issuing any policies ; 
stock companies must have a minimum guarantee capital. The re- 
quirement in one state is that a stock life company must have a capital 
of at least $200,000, and net surplus of $100,000 in addition to capital 
amounting to $200,000. If accident and health risks are also to be 
written, the capital must be at least $300,000. Life companies organ- 
ized on the mutual plan in that state must have applications for 
insurance to the amount of $1,000,000, by not less than 400 persons. 
Some states require life companies to deposit with the state insurance 
officer approved securities to the value of $100,000, to insure the pay- 
ment of its obligations. Most states having a deposit requirement 
provide that an approved deposit of the designated amount, but made 
with the proper officer of some other state, may be accepted as meeting 
this requirement. This is to avoid compelling a company to make a 
deposit in each state in which it wishes to do business. The minimum 
insurance required of mutuals, together with the deposit requirement, 
renders it somewhat difficult to organize a mutual company. 

The usual procedure is to organize and commence business as a 
stock company. Later, if desired, mutualization may be accomplished 
by having the policyholders purchase the stock with surplus funds. 
The stock may then be retired. The state ordinarily regulates the 
amount which stockholders may receive for stock retired in this 
manner. 

Some states require mutual companies to have a guarantee capital 
before commencing business. One leading state requires of mutual 
life companies a minimum capital of $200,000, one-half of which must 
be paid in cash, before commencing business. When the surplus 
equals the amount of the guarantee capital subscribed, the directors 
may retire all or a portion of the capital, but no sum paid out in 
cash may exceed that actually paid in, with interest due and unpaid. 
Legislation as to conditions under which foreign companies, including 
those chartered in other states, may be admitted to transact business, 
usually relate to taxation, certificate of authority, compliance with 
standards of solvency, licensing of agents, the annual report, and the 
valuation of policies and assets. As regards the latter, it is customary 
to provide that the insurance commissioner may accept the valuation 
of insurance departments of other states. The state insurance officer 
is usually designated as attorney for service of legal processes in any 
action or legal proceedings against a company from another state or 
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foreign cotmtry. Service upon the commissioner as attorney is deemed 
legal service upon the company. 

Publicity. — There has long been a difference of opinion as to 
whether direct supervision of the company or adequate publicity con- 
cerning its condition and practices is the better method of protecting 
the public. In England, the practice for many years was to depend 
mainly on publicity. In this country, from the days of Elizur Wright, 
we have leaned heavily towards regulation and supervision, but our 
states have not been unmindful of the benefits of publicity. To accom- 
plish publicity, state statutes provide that the insurance department 
must publish a report setting forth certain detailed information con- 
cerning each company doing business within its confines. A number 
of state departments do so annually, others every two years. The 
results of any examination by the state insurance department may 
be published whenever in the judgment of the insurance commissioner 
it is desirable to do so. The results of examinations are ordinarily 
thus available to the public, that representatives of the press and of 
competing companies may make use of them. 

While the reports of state insurance officials may not be published 
each year, it is necessary for every life company to render an annual 
report of its condition to the state insurance department. Such re- 
ports are made out on blanl^s prepared by the state insurance depart- 
ment and contain information which the companies are compelled by 
law to submit. For many years the insurance commissioners of the 
various states have been working towards a uniform blank. The 
reports ordinarily contain a complete statement of the company's 
assets and liabilities, income and disbursements, the number and type 
of policies issued and terminated in various ways during the year, 
and the amount and kind of insurance in force. Concerning each 
of these parts of the report, specific and detailed information must 
be given. The reports are due early in the calendar year, ordinarily 
during the first quarter, and give information as to the condition 
of the company at the close of business on December 31. The informa- 
tion is abbreviated by the state insurance department and set forth in its 
report. Part of it, also, must be published by the company in one or more 
newspapers. The state insurance department must make periodical 
examinations of domestic companies (ordinarily every three years) 
and it may make special examinations in addition to these. In making 
periodical or special examinations, the representatives of the depart- 
ment may examine all books, papers and records, and all officers and 
agents, under oath, in order to appraise the company’s assets and 
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determine its liabilities, as well as to learn wbetber its practices con- 
form to the law and are in accordance with the best interests of the 
policyholders and of the public. The insurance officer may withhold 
a report of periodical or special examination from public inspection 
for such time as he deems proper, or he may publish it in one or more 
newspapers. In all instances, however, the company concerned must 
be granted a hearing by the insurance officer of the state, prior to 
his filing such a report, if the company so desires. 

Standard Policy Provisions. — ^Although there are no standard life 
contracts laid down by law in any state, practically all states have 
established so-called standard provisions which must be contained in 
any life contract ofered for sale within their respective jurisdictions. 
These are what might be termed minimum provisions,’^ in respect 
to liberality; that is, companies may use clauses granting provisions 
more liberal than those required by law, but not less so. Also, certain 
provisions are ordinarily prohibited by law. While state insurance 
laws differ as regards required and prohibited provisions, it is not 
uncommon to provide that no policy of life or endowment insurance 
shall be issued in the state before a copy of the form has been filed 
with the insurance commissioner, nor at all if that officer notifies the 
company that in his opinion, supported by reasons, the form of the 
policy does not conform to the requirements of law. The commis- 
sioner’s action, however, is subject to review by any court having 
jurisdiction. One law further specifies that no life or endowment 
policy, except industrial policies where the premiums are payable 
monthly or oftener, shall be issued unless it contains in substance the 
following provisions: 

1. Premiums shall be payable in advance. 

2. A grace of thirty days or one month shall be allowed in the 
payment of premiums after the first. 

3. The policy shall be incontestable after not more than 2 years 
from the date of issue, except for non-paj^ment of premiums or for 
engaging in military or naval service in time of war without the 
consent of the company. 

4. The policy (and application, if the company desires and so 
states in the contract, and attaches to the latter a copy of the applica- 
tion) shall constitute the entire contract between the parties. 

5. If the age of the insured has been misstated, the amount pay- 
able shall be such as the premium would have purchased at the cor- 
rect age. 

6. Annual-premium participating policies shall participate an- 
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nually in the surplus beginning not later than the end of the third 
policy-year, except on certain forms (some states still permit deferred 
dividends) . 

7. The policyholder may elect to receive the dividends in cash, 
to use them to pay a part of the premium, or to purchase with them 
paid up additions to the policy. 

8. The policyholder shall have certain options in case of default 
in a premium payment after 3 full years’ premiums have been paid. 

9. Loans shall be granted after 3 full years’ premiums, equal to 
the reserve at the end of the current policy-year plus dividend addi- 
tions, less a sum of not more than 2^ per cent of the total amount 
insured, including dividend additions to the insurance. 

10. In ease of default in premium payments after the latter have 
been made for 3 years, the policyholder shall be entitled to a stipu- 
lated form of insurance whose net value is equal to the reserve at the 
date of default plus dividend additions, less a sum not greater than 
2^2 pel* cent of the amount insured plus dividend additions to the 
insurance, and less any existing indebtedness to the company. In 
other words, a surrender charge of 2% per cent of the amount of 
insurance is permitted. In the provisions for both loan and surrender 
values the company may insert in the policy a clause reserving the 
right to withhold the loan or cash value for a period not exceeding 
six months after application for a loan or surrender value has been 
made. Surrender values are not required in term policies of 20 years 
or less, 

11. A table of loan values during at least the first 20 years of 
the policy, and a provision for reinstatement at any time within 3 
years from date of default upon payment of back premiums with 
interest and evidence of insurability satisfactory to the company, shall 
be included in the contract. 

12. Settlement of a claim shall be made by the company upon 
receipt of due proof of death. 

Usually there is a proviso legalizing any policy provisions of 
foreign companies which may be required by the laws of the state 
or government under which the company is organized. Also, domestic 
companies may incorporate in policies issued in other states, provisions 
required by law in those states. 

It is usually stipulated that the policy shall not contain provisions, 
(1) for forfeiture because of failure to repay any loan while the total 
indebtedness is less than the cash value; (2) for limiting the time 
within which an action at law or equity may be commenced to less 
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than 2 years after the cause of action shall accrue ; (3) for ante-dating 
the policy more than six months before the original application for 
insurance was made; (4) for a mode of settlement at maturity of 
less value than the amount insured on the face of the policy, plus 
any dividend additions, less any indebtedness to the company on the 
policy and less any premiums that may be deducted according to 
the terms of the policy. 

Practically all companies incorporate more liberal provisions than 
the ones enumerated above; most of them more liberal than those 
prescribed by states having the most rigid requirements. Among 
provisions commonly found in state statutes, but not enumerated 
above, is one to the effect that statements made by the insured in 
the application shall be construed as representations and not war- 
ranties. It is thus seen that while laws requiring certain provisions 
and prohibiting others may protect the policyholders against some 
of the evils in policy writing and construction which might exist if 
there were no such legal requirements, in practice they amount to 
little more than mere minimum standards. 

Regulation of Surplus. — ^As has been shown above, one of the 
good results of state regulation and supervision in this country is the 
establishment of minimum standards of valuation which in turn re- 
quire rates adequate to meet the hazards insured against and pay the 
expenses of management. Following the Armstrong Investigation 
of 1905, there was a strong demand for legislation with a view to 
limiting expenses and the retention of surplus by mutual or mixed 
companies which give the policyholder a share in the latter. It was 
felt that too large a surplus, accumulated from the payments of policy- 
holders because of the company’s declaring dividends smaller than 
was necessary, might be used for the benefit of others than the policy- 
holders. For this reason it was deemed expedient to limit the con- 
tingency reserve to 20 per cent of the reserve liability, or $10,000 
whichever is the greater, in the case of small companies, and to 
decrease the ratio to 7% or 10 per cent if the reserve equals or exceeds 
$50,000,000. Pennsylvania permits a surplus or safety fund not 
exceeding 10 per cent of the reserve, or $100,000, whichever is the 
greater, and the excess of the market value of securities over their 
book value. In both instances, the state insurance officer may permit 
a company to hold more than these amounts for a period not exceed- 
ing one year under any one permission, by filing in his office a decision 
stating his reasons and causing it to be published in his next annual 
report. 
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There is no doubt that life companies should maintain a substan- 
tial surplus or safety fund to meet contingencies and prevent violent 
fluctuations in dividend schedules in case of unusual investment or 
mortality gains or losses. Since life companies, however, are not as 
a rule subject to violent fluctuations in losses, it is unnecessary for 
them to hold heavy contingency reserves. Too large a surplus can 
be piled up at the expense of policyholders, and, once accumulated, 
it may lead to the misuse of funds or extravagance in the conduct 
of business. None of the above discussion of surplus funds applies 
to companies granting only non-participating business. 

Limitation of Expenses. — ^Limitation of the amoxmt of surplus 
to be held would not suffice to protect the policyholders’ interests in 
all instances, since companies might by mere extravagance in conduct- 
ing business keep the surplus funds low and the costs to the policy- 
holders unnecessarily high. Hence there has been a tendency toward 
regulation of expenses as well as of surplus. The famous Section 97 
of the New York insurance law, and amendments thereto, providing 
for the limitation of expenses, has caused much discussion in insurance 
literature. In brief, this section originally limited initial expenses 
of large companies to first-year loadings, plus the present value of 
assumed mortality gains under select and ultimate valuation, plus 
the full gross premiums on policies issued and terminated during the 
year less the tabular net cost of insurance while in force, according 
to the select and ultimate basis. Renewal expenses were to remain 
within renewal loadings. Smaller companies were allowed greater 
f];;eedom in the matter of expenses. Agents’ commissions were also 
prescribed within certain limits. Foreign companies, including those 
of other states, were obliged to comply with these provisions of the 
act, in order to do business within the state. This (without taking 
up various amendments of the original section) furnishes an instance 
of state limitation of expenses. 

Limitation of New Business. — ^New York also supplies an example 
in Section 96, in which companies were limited, as regards new busi- 
ness in any year, to certain percentages of the amount in force at 
the beginning of the year. The large companies were limited to 
smaller percentages than were the smaller companies. Section 96-a 
provides that the superintendent of insurance may suspend the limita- 
tion of new business, under certain circumstances, when he believes 
it to be justified. 

Concerning limitations of the surplus, expenses and new business, 
it may be said that the tendency toward such rigid regulation grew 
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out of the Armstrong investigation in New York. It has not been 
manifest to so great an extent in many of the other states. Of late 
years, the tendency in New York has been rather decidedly away from 
the more rigid requirements. So far as the surplus is concerned, 
the results of the epidemic of influenza and of the World War with 
- attendant circumstances demonstrated the wisdom of setting up a 
substantial contingency reserve or safety fund. As to the limitation 
of new business, great care must be exercised not to hamper the 
development of the institution of life insurance and the extension of 
its benefits to greater numbers. So long as the expenses for new busi- 
ness are kept within reasonable bounds and surplus funds are not 
depleted, there would seem to be little ground for interference. The 
wisdom of attempting to limit expenses is open to question. The com- 
pany that pays high for business, but gets and keeps it, even though 
the cost to the policyholders is greater, may render a greater service 
to the community as a whole than some cheaper company. It is 
generally agreed that more insurance at a greater expense per unit 
than the minimum is desirable. The question resolves itself into what 
the limit should be, and whether the state should fix it. So far as 
companies granting only non-participating insurance are concerned, 
it would seem to be certain that the state should not attempt to limit 
their expenses. As long as there is keen competition, the cost to the 
policyholder will be kept down, and the stockholders may be relied 
upon to keep the surplus and expenses within reasonable limits. With 
mutual companies also the cost to policyholders must be kept low or 
old policyholders who are in health will withdraw and new ones will 
be hard to obtain. Some sort of effective supeiwision is desirable, 
however, to prevent those in control of companies from using surplus 
funds to further their own interests rather than that of the policy- 
holders. 

Election of Directors, — The election of the directors of stock 
companies granting only non-participating business is regulated in 
much the same manner as for ordinary corporations. For mutual or 
mixed companies in which policyholders may vote for all or a part of 
the board of directors or trustees, some states are inclined to regulate 
elections with great care. The most detailed regulation is that setting 
forth the voting powers of policyholders, supervising the election and 
counting of ballots, and generally insuring a fair and honest election. 
To give others than the administration an opportunity to canvass the 
electorate, the state insurance oflScer may, upon request of a specified 
minimum number of policyholders, require the company to file in his 
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office a copy of its list or card catalogue of the names and addresses 
of all policyholders entitled to vote. This may be used to canvass 
policyholders for votes. The board of directors must nominate can- 
didates for vacancies, long in advance of the election. This nomination 
is known as the ^^administration ticket. If not satisfied with ad- 
ministration candidates, a group of policyholders may also nominate 
candidates of their own and distinguish their ticket from that of the 
administration. These nominations must also be made sufficiently in 
advance of the election to prevent taking the main body of policy- 
holders by surprise and suddenly pushing candidates into office who 
might not he able to secure enough votes if their names had long been 
before the electorate and the wishes of a majority of the voters had 
been carried out. 

Supervision of Agents. — ^Most states have passed laws defining 
an agent,’' and regulating his appointment and conduct. An in- 
surance agent is commonly defined as an individual, co-partnership 
or corporation, authorized in writing by a company to solicit risks 
and collect premiums in its behalf; and sometimes also to issue or 
countersign policies in its behalf. An agent is thus defined as being 
the agent of the company rather than of the insured person. An 
insurance broker is most frequently defined as, ^‘a person, not an 
officer or agent of the company interested, who for compensation, 
acts or aids in any manner in obtaining insurance for a person other 
than himself.” An insurance broker is defined as the agent of the 
insured person. The exact relation of a broker to an insured person, 
or an applicant for insurance, has been the subject of many court 
decisions. An agent must procure a license from the state insurance 
officer showing that the company represented by him has authority 
to transact business within the state, and that he has been duly 
appointed by the company named. Various qualifications may be 
prescribed with respect to age, business reputation and experience, 
knowledge of insurance law, etc. In a few instances, an examination 
must be passed before a person can obtain an agent’s license. Licenses 
are usually issued for one year only, at the end of which time they 
may be renewed, and during which they may be terminated upon 
severance of business relations between the company and the agent 
or upon revocation by the state insurance commissioner for cause. 
An agent whose license has been revoked may appeal to a court having 
jurisdiction. All companies authorized to transact business in the 
^ state must certify to the insurance commissioner the names of all 
I agents appointed to solicit insurance. No corporation can secure an 
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agent’s license without first being authorized to engage in the business 
of insurance or real estate. 

Agents are also required to exhibit their books and papers, to 
submit to examination under oath whenever the state insurance officer 
shall deem it necessary, and to comply with the insurance laws 
generally. Practically all states prohibit, under penalty, embezzle- 
ment, fraudulent conversion or wrongful use of premiums collected. 
It is also customary to prohibit, under penalty, the rebating of any 
part of a premium, or offering any inducement, favor or advantage 
not specified in the policy in order to persuade an individual to take 
the latter. In many instances a penalty for rebating applies to the 
person accepting the same, as well as to the agent or company grant- 
ing it. Agents are also prohibited from making any offer or promise 
concerning the purchase or sale of stock, bonds, or anything of value, 
directly or indirectly, as an inducement to insurance. The making 
of any false statement, or misrepresentation on the part of a pros- 
pective purchaser with a view to securing a policy, or on the part 
of one trying to collect its proceeds, is likewise prohibited. Most 
states also have an anti-twisting statute; this is a statute designed 
to prohibit an agent, or other person, from prevailing upon an insured 
person to surrender a policy in one company and take one in another. 
The provisions of one state law in this particular are that no one, 
shall make any misrepresentation or incomplete comparison of 
policies, oral, written, or otherwise, to any person insured in any 
company, for the purpose of inducing or tending to induce a policy- 
holder in any company to lapse, forfeit, or surrender his insurance 
therein, and to take out a policy of insurance in another company- 
insuring against similar risks.” 

While apparently applicable to forms of insurance other than life, 
it is against twisting in life insurance that the law is directed. This 
provision, however, as well as anti-rebating legislation, is difficult to 
enforce, and few cases have appeared, even in life insurance. 

Some states prescribe many additional regulations, such as pertain 
to information contained in any advertisements of the agency, ad- 
vancing of money or canvassing votes for elections of directors or 
trustees, compensation, loans or advances to agents by the company, 
bonuses, prizes, etc. Concerning rebating, some states make it illegal 
for any employer to accept a commission or part of a premium for 
an insurance on the life of an employee, or for an employee or attorney 
to accept remuneration because of insurance on an employer or fellow- 
employee. 
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Taxes and Fees. — great variety of fees are collected from 
insurance companies or tkeir agents in the various states. For in- 
stance, one state collects fees for the valuation of policies, for filing 
a copy of its charter, for filing annual or other statements, also for a 
license to a company, or to an individual as an insurance broker, or 
to a firm as brokers; for each copy of any paper filed in the state 
insurance department, for any other certificate required, and for 
service of process. Taxes may be based on all or a part of the com- 
pany's assets, on net receipts, or on gross premiums. By far the 
greater number tax gross premiums, although dividends to policy- 
holders may be deducted in some instances. With some companies, 
Federal taxes constitute a very heavy item of expense. The tax laws 
of the various states are by no means uniform, and many discriminate 
in favor of domestic companies. Such discrimination has led to much 
retaliatory legislation. 

The extent to which life companies should be taxed has long been 
a subject of controversy in this country. Most authorities agree that 
they should be taxed enough to pay the cost of proper supervision. 
Further taxation is difiScult to justify in view of the inherently 
beneficent nature of the business. Life insurance men say the business 
should not be taxed. Legislators, on the other hand, see an oppor- 
tunity to tap the large financial resources of the companies without 
stirring up serious opposition among the voters. Companies have 
never been able to induce their policyholders, upon whom the burden 
of taxation falls, to take an active interest in tax reduction. An effort 
of one state to retaliate in the case of discrimination against one of 
Its companies by the legislation of another state and the mistaken 
belief that foreign companies take millions out of the state never to 
be returned ; as well as the failure to understand the true nature of 
life insurance, account for many of the taxes imposed. Perhaps com- 
panies might accomplish something by enclosing a brief statement to 
the policyholder in each annual premium bill or dividend notice set- 
ting forth that his dividend would be about $ greater were it 

not for taxes, etc., together with a few reasons why life insurance 
should not be taxed and an exhortation to him to communicate with 
his legislators concerning his views and demand action in the matter. 
The average policyholder, however, would probably reason that the 
tax-gatherer would reach him in some manner anyway, and that taxes 
on life insurance are no more unjust than are many others. At a 
recent date, the taxes of several large companies operating in many 
states amounted to approximately $1 per $1000 of insurance in force 
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per year. Total taxes and fees by life companies were recently esti- 
mated at about $35,000,000 per year.^ The total insurance in force 
was $45,983,000,000,2 making the taxes approximately 76 cents per 
$1000 of insurance. In practice, the tax situation seems to have little 
effect upon the growth of the business, although there is no more 
reason for taxing life insurance than for taxing building-and-loan 
associations and savings banks. It has been said that a tax on life 
insurance is a ^^tax on death, or a tax on thrift, or both, the prin- 
cipal burden of which is borne by widows and orphans; these could 
have had greater protection had there been no tax. 

Formation, Development, and Management op New Companies 

To form a new life insurance company, a minimum number of 
natural persons, such as ten or more, must draw up articles of agree- 
ment setting forth the name, the class of insurance, the plan for 
conducting business, the location, capital (if any), duration, powers, 
and general purposes of the proposed company. Upon complying 
with many technicalities of the law governing the formation of cor- 
porations in general, or of insurance companies in particular, a charter 
may be secured and business commenced. 

In recent years there have been many new companies formed, 
nearly all of them on the stock plan, for reasons previously discussed. 
To provide for immediate working capital, the stock is nearly always 
sold at a premium. Thus each $100 share may be sold for $150 ; the 
$50 creating a surplus from which the expenses of selling stock and 
of organization may be paid. After meeting the expenses of formation* 
and retaining intact sufficient capital to meet the guarantee require- 
ments of the law, the company is in a position to do business. Since 
a new company has very limited resources with which to pay salaries, 
the problem of securing an adequately trained staff is a most serious 
one. It is essential to have one officer responsible for home office 
work (he may -do much of it in person), and another to write business 
and to secure an agency force. Next in importance come the medical 
director and the actuary, who are sometimes engaged to devote only 
a part of their time to the company. The home office manager, who 
is usually the president, and the actuary can take care of the routine 
work until the company has a considerable amount of insurance in 
force. After that, a clerical force not exceeding one clerk to each 
11/2 millions of business in force may be added as the company grows. 

1 Huehnex, S. S., Life Insurance, Eevised Edition, p. 378. 

p. 5. 
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The medical director may examine all applicants personally, and thus 
save examiner ^s fees, until the business has grown to considerable 
proportions or has expanded to localities other than those in the 
immediate vicinity of the home office. 

In the beginning, the problem of developing an agency organiza- 
tion and securing business is a most important one, and the one most 
difficult to solve. The field executive is in much the same position 
as a man trying to build up a general agency in a new territory. He 
must exercise judgment as to the amount of time to spend on personal 
soliciting and on securing other agents. If he can secure the services 
of other agents who have sufficient experience and capital, and are 
willing to undertake the development of agencies in various towns for 
reasonable commissions, the company will be fortunate indeed. Of 
course, business cannot be put on the books too rapidly, even if it 
should be possible to write it, because of the heavy initial expenses, 
as explained above in the chapter on the loading. Generally the most 
severe test of the agency organization comes after the first year when 
the initial enthusiasm and interest has been spent. 

Valuation Basis. — ^Unless a new company has an unusually large 
capital and surplus contributed by the stockholders, it will not operate 
on a higher valuation standard than the American Experience table 
with interest at 3^ per cent, and even with this standard it cannot 
commence business on the fuU net level premium valuation basis. It 
is customary for a young company to evaluate on some sort of modi- 
fied preliminary term basis, such as the Illinois or other standard. 
^Too high a basis will prohibit the company from spending enough 
to obtain a fair amount of new business, and too low a one is likely 
to lead to extravagance in management. The cost of new business 
must not be permitted to become greater than its worth to the com- 
pany. The select and ultimate basis is not ordinarily satisfactory 
for a new company. A company might do well to operate on the 
Illinois standard for the first ten years, then change all business to 
the modified preliminary term (ordinary life) basis, and later on 
adopt full level-premium valuation, if such is the ultimate aim. The 
Illinois standard is safe enough, however, and might be continued with 
satisfactory results for many years. To adopt it as the basis for the 
first few years is a most expedient measure. 

Mortality. — ^The mortality likely to be experienced by a new 
company depends on a number of elements that are not present to 
any appreciable extent in the case of an older and larger company. 
In the first place, there is likely to be a very marked selection against 
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the company, unless the officers guard against this very closely. In 
the desire for new business, too, there is a great temptation not to 
be too particular in the selection of risks. Once it becomes known 
that a company is not rigid in the matter of selection, agents will 
be prone to shift applicants of doubtful insurability to it. In the 
next place, the normal fluctuation in mortality is likely to be greater 
here than in a large company; as the company grows this will tend 
to decrease. It has been learned that an average company of small 
or moderate size will be fairly well protected against normal mortality 
fluctuations if it provides for maximum losses of 75 per cent of those 
expected by the American Experience table.^ Excessive fluctuations, 
such as those due to epidemics of disease or other grave disturbances, 
occur about once in a generation, and these must be provided for by 
setting aside a mortality fluctuation fund which will take care of 
losses up to at least lOO per cent of those expected according to the 
American Experience table. If the mortality fluctuation fund cannot 
be set aside at once, it may be built up gradually over a period of, 
say, 20 or 30 years. It is held by some that provision for normal 
mortality of 50 per cent of the expected, according to the American 
Experience table, and a fund for fluctuations built up by setting aside 
10 per cent of the expected, is sufficient for the first 10 years. 

If care in selection is exercised, a newly formed company may 
expect considerable mortality salvages during the early years, even 
after adequate mortality fluctuation funds have been set aside. These 
may be used to meet part of the heavy expenses incident to getting 
new business. As the company grows older, there may be a greater 
proportion of old business on the books, in which case the mortality 
gains will be of less consequence, hence a new company should strive 
for a large volume of business as quickly as possible, if this involves 
only a partial depletion of surplus funds. 

Interest. — ^In the early years, a company has little to invest, but 
it may secure a high net rate of interest on its investments. As it 
grows older, interest earnings in excess of the assumed rate become 
a more important factor in the success of the company, and tend to 
neutralize an increase in the ratio of actual to expected losses. 
Whether the bulk of the company's funds should be invested in bonds 
or in mortgages depends on the conditions of the times. If real estate 
prices are inflated, it is unwise to invest in mortgages. On the other 

3 Halliday W. E., in a paper, ‘ ‘ On Some of the Problems of the Smaller Life 
Insurance Companies/' T.A.S.A., XXII, 13 et seq., states the minimum provision 
as a maximum mortality of 75 pc»r cent of the expected by the American Experi- 
ence table, rather than maximum losses. 
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hand, conditions may te such, as to indicate uncertainty concerning 
the stability of bonds. Good judgment and common sense are required 
in managing investments. The temptation to invest in less stable 
securities, peculiarly powerful at times when it becomes apparent that 
high interest earnings cannot be maintained, should by all means be 
avoided. It is wise to set aside a safety margin to provide for fluctua- 
tions in the value of assets, and for losses on investments. Amply 
secured mortgages do not fluctuate much, but some losses must be 
expected each year after the assets have attained considerable propor- 
tions. Those conditions which produce an unusually high mortality 
rate are likely to result in losses in investments. If losses on invest- 
ments occur, they are likely to be more serious with a small company 
than with a large one ; hence, not only must greater care be exercised 
in making investments, but also a larger proportion of surplus funds 
should be set aside to meet such contingencies. 

Maximum Amount. — The maximum amount of insurance which 
should be written and retained on one life by any company depends 
on a number of considerations which are discussed in the chapter on 
reinsurance. A newly formed company should keep the maximum 
insurance on a single life low, possibly as low as $2500 at first, al- 
though $5000 is considered more practicable by some authorities. Mis- 
takes are made despite careful selection, and the company must be 
particularly careful to avoid large risks, in view of what has been 
said above concerning adverse selection and mortality fluctuations as 
experienced by small companies. Later the company might raise its 
^ limit to $5000 or $10,000, and then increase it by $5000 at a time, 
waiting several years between increases in each instance. Since the 
effect of mortality fluctuations may result in more serious fluctuations 
in losses when larger amounts are at risk on single lives, care must 
be exercised not to make the maximum amount high enough to cause 
an undue strain on the surplus if a number of the larger claims should 
suddenly arise. Reinsurance may, of course, be secured if it is neces- 
sary to accept large risks in order to satisfy the agency force, although 
the young company may not make any mon^ on the reinsured 
portions. 

Local Conditions. — ^Newly formed companies are in nearly all 
instances obliged to confine their underwriting activities to the imme- 
diate locality in which they are founded. It is only after they have 
been in existence for several years that they are able to extend their 
efforts to broader fields. Hence the peculiar conditions in the locality 
of the home office are of vital importance to the company, and a 
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knowledge of them essential to its success. The cost of securing busi- 
ness varies with different communities, according as the people are 
better educated, and able to appreciate and pay for the benefits of 
life insurance. There are differences, as well, in health conditions 
and in mortality rates at similar ages. Even a community's success in 
securing of an adequate supply of good water may influence the 
mortality experience of the company. These factors must be properly 
considered by those who would be successful developers of a new life 
company. An additional consideration is the modern military prac- 
tice of placing all the men of a community in the same regiment, 
so far as feasible. The persons insured in a new company are likely 
to be of military age, and physically fit for service. A single battle 
might thus prove disastrous to a small company, even if it charged 
extra rates for military service. It is possible to protect the company 
against such a contingency by inserting a war clause in the policy 
requiring the consent of the company for entrance into military 
service in time of war. Then instead of giving consent upon the 
payment of extra premiums, the liability of the company may be 
reduced by placing a military service lien against the policies of those 
entering the service, or by other means if liens are prohibited by law. 

Expenses. — ^A conservative policy governing home office expenses 
is desirable, but economy should be observed in the number of em- 
ployees rather than in the size of salaries. An able administrative 
officer, proper technical and professional advice, good business sense, 
honesty, and continual striving are essential. Agency expenses will, 
of course, be very high, since it is usually difficult to sell the policies^ 
of a new company, and the loading cannot be too great or the pre- 
miums will be so high that competition cannot be met successfully. 
Some authorities hold that 80 per cent of the first premium may be 
allowed for first-year agency expenses,^ to which must be added about 
10 per cent to meet the medical examination and other expenses inci- 
dent to getting new business. Then at least 5 per cent should be 
allowed for renewal commissions. Others hold that such an arrange- 
ment is likely to attract ^'high pressure salesmen, or ''floaters,’’ 
thus necessitating much care in selecting agents and in eliminating 
those of inferior ability or questionable character, and resulting in 
heavy lapses at the end of the first year. They suggest that not over 
75 per cent of the first premium should be allowed for initial expenses, 
including medical examination and selection, and that higher renewals 
should be allowed, not to exceed, however, 10 per cent for the first 

4 Halliday, W. B., in T.A.S.A., XXII., 14. See also, Graham, Geo., in Hid., 30. 
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9 renewal years. An initial commission of 65 per cent, graded, and 
9 renewal commissions of 10 per cent should be sufficient. The per- 
centages may, of course, differ with the premium rates. If the com- 
pany should decide to issue participating policies, the gross premium 
may be higher, and the commission rate lower. Advances to agents, 
allowances for rent, traveling expenses, or salary should be avoided, 
and the agents’ compensation put on a straight commission basis, or 
care must be taken to eliminate such fixed charges as soon as produc- 
tion falls below the amount on which they are based. 

In an effort to secure new business the capital and surplus will 
ordinarily be diminished during the first 4 or 5 years of the company’s 
histoiT}^, but thereafter there should be a gradual increase. As the 
company develops, new business expenses should decrease and divi- 
dends to stockholders may be paid. It is not considered wise to pay 
much more than legal interest as a dividend to stockholders before 
the end of 10 years. Stockholders should be informed of this at the 
time of subscription. 

Home office expenses should be provided for at the rate of $5 or 
$6 per $1000 of insurance in force. Some authorities think this is 
too high, and hold that $3 or $4 is enough. 

After determining the amounts to be set aside for safety funds, 
home office, and other expenses, including some provision for dividends 
to stockholders, and arranging to set up the reserve liability according 
to the Illinois standard, the managers of the company may encourage 
the agency force to write all the business it can. $500,000 of insurance 
"the first year, $800,000 the second, $1,500,000 the third, and thereafter 
an increase in volume of 20 per cent or 25 per cent, is a worthy and 
not impracticable aim of a new company. 

Lapses. — There is normally a higher rate of termination by lapse 
in a new company than in one of substantial growth. The compensa- 
tion of the agent and the latitude allowed him in settling with the 
company have a bearing on lapses. Excessive commissions and settle- 
ments at a longer period than the customary 60 days are likely to 
result in the agent’s extending too long credits for first premiums to 
persons of uncertain financial responsibility. A higher termination 
rate than that anticipated will, of course, defer the time when the 
surplus will start to increase.® 

Among the more serious obstacles to be overcome in starting a 
new company are: (1) lack of knowledge of insurance practices on 
the part of its personnel, (2) hostility of competitors and prejudice 

5 Graham, Geo., in T.A.S.A., XXIL, 30. 
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of the public, (3) frequent acceptance of poor risks due to lack of 
access to the impairment records of the larger companies and to intense 
desire for business, (4) difficulty of securing first-class agents, (5) 
difficulty and expense of securing new business.® 

Mutualization. — ^As the amount of insurance increases and the 
company extends its activities to wider areas, the agency and home 
office organizations develop in size and efficiency and surplus funds 
accumulate. It is now possible, if a majority of the stockholders so 
desire, to take steps toward mutualization. The expenses of organiza- 
tion and the state deposit requirements have long since been met. 
The company is now a going concern, and its capital stock insig- 
nificant in proportion to its total liabilites. It is no longer necessary 
as a guarantee of safety or to meet expenses, and may be more of a 
hindrance than a help from the policyholder’s point of view. If it 
was the original intention to form a mutual company, but to provide 
a guarantee capital during the early years, it may be provided that 
the policyholders shall have the right to purchase the stock and retire 
it according to certain stimplated terms whenever the surplus is suffi- 
cient to do so. If there has been no such original intention and 
stipulation, it is necessary to effect an agreement between the policy- 
holders and the stockholders whereby the policyholders may purchase 
the stock with a portion of the company’s surplus funds. In a pure 
stock company, the surplus belongs to the stockholders, whereas in a 
mutual company it theoretically belongs to the policyholders, although, 
of course, the company is under no legal obligations to a policyholder 
other than to carry out the terms of his contract. In purchasing the 
stock, the policyholders authorize the transfer of a part of the surplus 
to the stockholders. 

By this time the Illinois or other standard should have been 
discarded for a higher one, if the aim is full level-premium valuation 
before mutualization takes place. In the absence of guarantee capital, 
full premium valuation has been considered the better basis. It tends 
to stimulate efficiency and keep acquisition expenses down, and results 
in .showing a lower surplus. The latter is advantageous in that it 
reduces the temptation to pay unduly high dividends and allows 
maximum safety under surplus limitations by law. 

Stockholders will ordinarily be content with less than all of the 
surplus as the price they receive when the company is mutualized, 
since they would receive only so much of it even if the company wero 
not mutualized. In the more important states, so far as life insurance 

«Watt, Arthur, in T.A.S.A., XXIL, 29. 
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is concerned, mutualization may take place only "with, the approval 
and under the supervision of the state insurance officer. If a minority 
of the stockholders refuse to sell their stock, the majority may .be 
purchased by the policyholders and placed in the hands of trustees 
who hold it for the policyholders^ benefit, vote according to their 
directions, and pay dividends into the general funds of the company, 
except the dividends to which the minority stockholders are entitled. 
Companies controlled in this manner are mutual for practically all 
purposes, but remain technically stock companies until all of the stock 
has been purchased and retired by the policyholders. 

The management of larger companies is ably discussed in a number 
of works, particularly in S. S. Huebner’s Life Insurance, Chapter 
XXV. 


CHAPTER XVI 


Reinsueance in Life Insueance 

y. 

Nature and Uses, — In life insurance, the need for reinsurance 
arises from two sets of circumstances. In the first place, a company 
may wish to retire, or it may become legally insolvent, in both of 
which cases its business is usually reinsured in bulk in another com- 
pany. In the second place, a company may issue a larger amount 
of insurance to an individual than it cares to retain at risk on one 
life, hence may desire to reinsure a part of the risk in some other 
co^any, or companies. 

j -!^ntil recently, a person desiring a large amount of insurance was 
obliged to take a number of policies in as many separate companies, 
each with pre:mium payments and policy provisions diifering from 
the others, agent, in negotiating many policies on the same life, 
was obliged to obtain through agents of other companies, all contracts 
but that of his own company. He, therefore, seldom received the 
full agent’s commission except on the policy placed with his own 
company. Only in the event that other agents should reciprocate 
with him when they might have opportunities to write large in- 
surances, would he receive approximately the same commission as 
would have been the ease if his own company had issued a policy 
for the entire amount of insurance desired by his client?) 

With reinsurance facilities, however, an individual seeking in- 
surance is enabled in many instances to secure as much protection 
as he desires in the company with whose standing and practice he 
is most familiar and most satisfied. The direct writing company is 
able to satisfy the needs of its customers, spread its large risks in 
such a way as to take advantage of the operation of averages, and 
build up and accommodate its agency force by taking care of large 
policies, thus avoiding for its agents the necessity of seeking partial 
connections with other companies for placing excess risks. (It is still 
the practice in many instances, however, when the amount of insurance 
desired by an individual is very large, to take policies in a number 
of companies.) The reinsuring company renders a distinct service 

287 



288 


REINSURANCE IN LIFE INSURANCE 


in furnishing such facilities, and may derive a reasonable profit from 
business so obtained. With the continued increase in the number of 
large policies, reinsurance of excess liability is a virtual necessity, 
especially for the small and moderate-sized companies. Concerning 
bulk reinsurance, in most instances it is better for all concerned to 
reinsure a failing company’s business in an experienced and carefully 
managed one, than to continue such business in the hands of a receiver. 

Eeinsurance in Bulk. — The importance of reinsurance in bulk 
may be realized from the fact that within the past decade over 80 
American life insurance companies have retired by reinsuring their 
business in other life companies. In some instances companies volun- 
tarily reinsure their entire business. In others, where insolvency has 
occurred and companies are placed in the hands of a receiver, or 
of the state insurance department acting as receiver, the business is 
usually reinsured. In a few instances the receiver continues to accept 
premiums and administer the business of old policyholders, no new 
business being written. The latter arrangement may be resorted to 
when no favorable reinsurance agreement can be made. 

Reinsurance in bulk is usually accomplished in one of two ways. 
According to the first method the total liabilities which the reinsuring 
company must assume are determined, and from the sum of them 
the purchase price which the reinsuring company agrees to pay is 
deducted. The balance represents the sum which the retiring com- 
pany must transfer to the reinsuring company in the form of cash 
or selected assets. The second method consists in the reinsuring com- 
pany’s purchasing the capital stock of the retiring company, thus 
assuming all of its liabilities and all of its assets. 

Whatever the method by which reinsurance is effected, the legal 
liabilities assumed by the reinsuring company are usually in excess 
of the real value of the assets received from the retiring company. 
Such excess is the price paid for the business, and it is frequently 
stated as so much per each $1000 of insurance transferred. I The price 
paid depends on a number of considerations. So far as tie retiring 
company is concerned, the price it may command is usually deter- 
mined by competition among other companies for its business, since 
the retiring company is nearly always in poor financial circumstances. 
It is virtually compelled to cease activities, having spent, usually, 
too much money in the acquisition of business.^ Of course, there is 
always a minimum price below which an insolvent company would 
not be reinsured, the receiver or state insurance department preferring 

1 BleH, E. M., T.A.S.A., XXH., 115, 
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to manage the business for old policyholders rather than reinsure 
under unfavorable terms. The amount which a prospective reinsur- 
ing company may offer depends on one or more of a number of 
circumstances which may influence the minds of its managers. A 
company may offer to take over the business of a retiring one merely 
to serve the latter’s policyholders, when it is reasonably certain that 
no loss will result. It may merely wish to uphold the record of life 
insurance as a safe financial institution. Again, it may be influenced 
primarily by the desire of a state insurance department. The prestige 
too of the reinsuring company may in this manner be enhanced, and 
the volume of its business greatly enlarged. Another consideration 
is the possibility of acquiring the agency staff of the retiring company, 
although it is to be expected that quite a number of agents will refuse 
to join forces with the new company. While one or more of these 
factors may influence the prospective reinsurer to make an offer for 
the business of a retiring company, in most instances it is probable 
that the expectation of a profit on the acquired business is the final 
and determining reason for making an offer. In estimating this, the 
type of business, the ratio of actual to expected mortality, the length 
of time the bulk of the business has been in force, must be considered. 

Sources of Profit , — ^When the price paid is such that the legal 
liabihties assumed by the reinsurer are greater than the assets trans- 
ferred, it would seem at first thought that the reinsurer could not 
expect to make a profit. Legal liabilities on outstanding contracts, 
however, are determined by net valuation. While not all of the dif- 
ference between legal and gross valuation can be saved, since expen§es 
must be met, nevertheless there is a margin worthy of consideration. 
When non-participating business is acquired, the reinsurer may retain, 
(1) all of the net excess interest earned, (2) the mortality salvages, 
(3) the loading salvages, (4) the surrender charges on discontinu- 
ances.* Of course, expenses including taxes and commissions, if the 
loading should prove insufficient to meet them, must be paid before 
a profit can be realized on any of these items. The loading, however, 
is usually more than sufficient to meet these expenses.* The plan of 
insurance, the gross premiums charged, the scale of commissions paid, 
the age at entry and the duration of policies in force at the time of 
reinsurance, must be known if an accurate estimate of profits is 
desired. To reduce the amount of labor involved in this estimation, 
it has been suggested that plans and ages be grouped, those entering 
under age 21 being placed in one group, those entering between ages 
21 and 25, 26 and 30, etc., in separate groups. The mean age at 
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entry of each group may then be taken and the amount of ordinary 
life, 20-payinent life, 20-year endowment, and term insurance, set 
opposite each mean age. The amount under each plan as well as an 
approximation of amounts at different ages of entry will then appear.^ 
Average net premiums, net values, net expected mortality according 
to the American Experience table and an estimate of the probable 
actual mortality in the future may then be made for different policy- 
years and for the different plans. It is then possible to estimate the 
future profits from excess interest, mortality and loading salvages. 

In estimating future mortality salvages, the past mortality experi- 
ence, the geographical distribution of the business to be taken over, 
the proportion of rural and urban policyholders, the standards by 
which risks were selected, as well as the personnel of the agency 
force and medical staff of the retiring company, should be studied 
with care. Also, due allowance must be made for increased lapsation 
which nearly always follows a reinsurance transaction and results in 
an unfavorable mortality experience for at least one or two years 
after the transfer. There are a number of reasons for the unfavorable 
mortality experience following reinsurance, the principal one being 
the displeasure of the policyholders at the failure of the retiring com- 
pany. The healthy ones are apt to drop their insurance and those 
of doubtful health go over to the reinsurer. Young companies, also, 
which are inexperienced in the selection of risks often show a relatively 
high mortality rate, and business reinsured is almost invariably that 
of a young company, usually not more than 10 years old. Loading 
salvages will ordinarily be less on reinsured business, since renewal 
commissions may be higher, and the home office expenses will be 
greater than for the reinsurer’s regular business. Records of reinsured 
business must always be kept separate if for no other reason than 
that policy numbers will be the same as some of the numbers of the 
reinsurer’s policies. Reinsurance also requires much attention during 
the first two years to counteract excessive lapsation. Profits from 
lapses and surrenders are negligible on ordinary and 20-pay- 
ment life policies after only two premiums have been paid. The 
greater profits on 20-year endowment policies arise when they are 
lapsed after one or two premiums have been paid, since the surrender 
charge is generally very small thereafter. Term insurance ordinarily 
shows a greater profit from this source if lapsed after a considerable 
number of premiums have been collected. The practice of the retiring 

2 Eydgren, Adolph A., Value of Business Beinsured in Bulk, in Transactions, 
Actuarial Society of America, Vol. XXII, p. 84. 


REINSUEANCE IN BULK 


291 


company concerning the surrender charge will be the determining 
factor in profits from this source in each ease under consideration. 
It is probable that in practice an estimate of profits from surrenders 
and lapses is seldom made by a company about to bid for bulk rein- 
surance. 

Opinion differs as to the number of years’ profit to be discounted 
in arriving at the present value of profits expected in the future. 
Some authorities maintain that the whole term of the insurance should 
be discounted. The more conservative opinion is that the profit of a 
period of from 5 to 10 years’ duration is all that should be considered 
in making the estimate. The purchase price usually comes from the 
surplus of the reinsuring company, being considered as a reduction 
of it in that liabilities in excess of assets are assumed or that stock 
is purchased, or the purchase money is borrowed from other financial 
institutions. It is desirable to replenish the surplus, or repay the 
loan, within a few years. Again, any additional profit which the rein- 
surer ultimately expects to make should also be realized within a rea- 
sonable length of time. 

Profits on Participating Business , — ^It would seem that no profit 
could be made by reinsuring participating business since any saving 
should be returned to the policyholders. One authority ® states that 
when a prosperous company reinsures participating business, if care 
is not exercised it will either discriminate (or appear to discriminate) 
against the reinsured business or else pay more to it than it is earning. 
Dividends should not be reduced nor kept low merely to enable a 
reinsurer to make a profit, yet there is at least one source from which 
legitimate gains may be realized on reinsured participating business. 
As explained in a previous chapter, it is customary to prepare a 
schedule of gradually increasing dividends. The initial expense 
charge is often spread over the entire premium-paying period as a 
uniform addition to each premium. As a result, the actual expense 
incurred because of reinsured participating policies will be less than 
that provided for in the loading. It may be less by as much as $2 
or $3 per $1000 of insurance each year.^ It was not the original 
intention of the retiring company to use this to increase dividends, 
and there seems to be no reason why the reinsurer should not use 
it to replenish its surplus, which probably suffered when the purchase 
was made, or treat it as an addition to its general surplus just as 
it would any other profit. In fact, if this gain could not be retained 

3 Mr. Robert Henderson, in T.A.S.A., XXII., 117. 

^ Eydgren, A. A., in Ih%d., p. 105. 
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by the reinsuring company, the principal reason for acquiring par- 
ticipating business by way of reinsurance in bulk would appear to 
be that of gaining prestige and good will. Deferred dividend policies 
may or may not yield a profit to the reinsurer and are more often 
subject to litigation by a dissatisfied policyholder than are annual 
dividend policies. Companies may wisely hesitate to offer a price 
for such business. 

It is pointed out by Mr. J. B. Maclean® that the complications 
involved in determining the value of surrenders and lapses are prob- 
ably too great to be overcome in practice, and that a form of gross 
valuation may be used to approximate the price which a reinsurer 
may offer, Mr, Maclean states: ‘^If a valuation is made on a ‘true' 
basis throughout, i.e., as to mortality, interest and premium actually 
receivable, the difference between the liability so brought out and the 
actual reserve that must be set up by the reinsuring company (not 
necessarily the same amount as that held by the retiring company) 
increased by the present value on the ‘true’ basis of the difference 
between the ‘true’ and valuation premiums will represent the ‘price’ 
paid for the expected profits from interest, mortality and net loading, 
or, in other words, will be the present value of such future profits.” 

Protection of the Reinsuring Company , — The reinsuring company 
must be on guard against a number of contingencies which may arise. 
The value of business reinsured in bulk will depend largely on the 
percentage that remains in force with the reinsurer. The mortality 
rate will always be somewhat uncertain, although quite a number of 
companies have not had an unfavorable experience in this regard. An 
instance of reinsurance in bulk, which attracted much attention at 
the time of its occurrence, is the reinsurance by the Metropolitan, of 
the defunct Pittsburgh Life in 1917. It was left optional with any 
policyholder whether the Metropolitan should assume his policy, but 
77 per cent of insurance and 89 per cent of the reserve w^ent over 
to the books of the reinsurer.’' When a company merely assumes the 
policy obligations of another, and takes over funds to meet the reserve 
liabilities on them, the matter is not so highly complicated. When 
one company takes over another through purchase of a controlling 
interest in its stock, however, the matter is somewhat speculative in 
character and close scrutiny is necessary to avoid difficulties. For 
instance, since reinsurance is usually considered only after a company 

5 r.A.s.A., xxn., 112. 

«Mr. Maclean then cites Mr. Lidstone^s paper in the Journal of the Institute 
of Actuaries, Vol. XXXII. 

7 Craig, J. D., T.A.S.A., XXII., 108. 
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has enco-antered financial troubles, a close examination is likely to 
reveal hidden obligations. Furthermore, policyholders, claimants or 
agents may be threatening suits which would be hastened by a move 
to reinsure. The objection of a single stockholder may cause much 
difficulty unless the retiring company is insolvent and the receiver 
has been ordered by the court to reinsure the business. Unscrupulous 
persons may have gained control of the retiring company for exploita- 
tion and liquidation, assets may have been overvalued, payments on 
mortgages may be in default and foreclosure would result in a loss, 
real estate taken on foreclosure may appear on the books at a price 
higher than the market value, bonds held may have depreciated, 
deposits may have been made in banks which are now insolvent. There 
have been legal decisions against reinsurance in bulk without the 
consent of the policyholders, some of which have returned to with- 
drawing policyholders all premiums previously paid.® Mr. Blehl sug- 
gests that some of these uncertain features can be eliminated if at 
first merely the insurance, and preferred assets to cover the reserve 
liability on account of it, be transferred to the reinsurer, the retiring 
company staying in business for a short time to liquidate remaining 
assets and to meet liabilities other than policy obligations. This 
method, however, is not likely to prove as satisfactory to the retiring 
company as either of the two methods commonly employed.® 

Reinsurance op Excess Liability 

Development. — ^Excess reinsurance, whereby the original or 
direct underwriter may transfer that part of any risk assumed by 
it which exceeds the normal amount customarily retained, has been 
extensively practiced in fire and marine insurance for many years. 
v^Though as long as a half century ago there was need occasionally 
in life insurance for reinsurance of a part of an individual risk, and 
as early as 1849 the Associated Scottish Life Offices entered into an 
agreement governing reinsurance,^® it is only within recent years 
that the practice of excess reinsurance in life insurance attained any 
appreciable proportions in the United States. In earlier times, com- 
panies did not have the same confidence in one another as they now 
have, and instances in which a large amount of insurance was desired 
on a single life were comparatively rare. The growth of business 

8 Blehl, E. M., in Transactions, Actuarial Society of America, Vol. XXII, p. 
114. 

sRydgren, A. A., T.A.S.A., XXII., 118. 

10 Moir, Henry, Reassurance of Surplus Risks, T.A.S.A., VII., 308. 
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enterprises, the increased use of life insurance for business purposes, 
greater experience on the part of life underwriters in the matter of 
selection, and greater confidence in themselves and in each other, has 
made possible the development of reinsurance facilities so that at the 
present time large policies may be issued with safety and reinsurance 
of standard risks may be accomplished with ease. 

While it is probable that toward the close of the past century our 
larger companies had some sort of facilities for reinsuring excess 
lines in foreign companies, first real advance in our life rein- 
surance came in 1903 when certain German companies entered this 
country for the specific purpose of accepting reinsurance. They had 
no agency force and made no attempt at direct underwriting, but 
they were able to accept individual reinsurance of large amounts 
because of their connections with other companies abroad. The prin- 
cipal innovation introduced by them was that they made it possible 
for companies to cede reinsurance in large amoun^ without obligation 
to accept any reinsurance as a return favor, ^ntil this time, also, 
many American companies hesitated to assume responsibility for a 
part of the risk of another from fear of adverse selection. 

The German companies were obliged to cease doing business here 
after the United States entered the war in 1917. But the great growth 
of life insurance following the war, the general prosperity of the 
country, the increased use of life insurance to protect corporations 
against loss of officers and other valuable employees, and the use of 
life policies to meet inheritance taxes, led to an unprecedented 
, demand for insurance of large amounts. As a result, well established 
American companies have supplied the deficiency occasioned by the 
withdrawal of the German reinsurers by effecting agreements among 
themselves to assume each others^ excess risks. They also assume excess 
insurance written by smaller companies without expecting the smaller 
ones to reciprocate. Some American companies, however, do not rein- 
sure, preferring to limit the amount which they will write on a single 
risk. At the time of the withdrawal of the German companies in 
1917, it was difficult for an American company with a $50,000 reten- 
tion limit to obtain satisfactory reinsurance for another $50,000 in 
order that one of its agents might write $100,000 of insurance on a 
single life.^^ Within five years from that date a good company with 
a maximum limit of from $5000 to $100,000 could readily obtain 
reinsurance for at least as much as it retained, and on much more 

Bagley, W. N., and Laird, J. M., Life Eeinsnrance, in Transactions, Actu- 
arial Society of America, Vol. XXIII., p. 65. 
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favorable terms than was formerly the case. Many coinpanies have 
been able to increase the amount accepted on one life.'^Reinsurance 
pools involving a number of companies have been formed to exchange 
reinsurance among themselves, and a movement is now under con- 
sideration in some of the larger pools to simplify the work by 
operating through a central receiving and distributing bureau.^^ 
With the increased demand for large policies which it is reasonable 
to expect in the future, reinsurance should attain even greater sig- 
nificance as a means whereby life companies can render still further 
service to the insuring public. 

Purpose. — ^The principal purpose of a company in reinsuring a 
portion of its large amounts at risk is to avoid the encroachments 
on surplus funds which might result from accidental fluctuations in 
the mortality rate among those heavily insured. 

Elements to be Considered.—^ successful plan of reinsurance 
requires that each comply shall have implicit faith in the integrity 
of the others involved. -^r. Henry Moir points out that the slightest 
evidence that one of the companies is trying to take advantage of 
another m likely to result in the cancellation of the reinsurance con- 
tract. v^perience demonstrates that the most satisfactory results are 
obtained when the original company retains a substantial part of 
each risk, and when the reinsurer follows the policy conditions and 
rules of the original underwriter.^* The same applies to reinsurance 
in marine and fire insurance. When reinsurance agreements are so 
drawn as to be profitable both to the original company and the rein- 
surer, and when each makes every effort to protect the other, both_ 
interpreting the contract in a liberal spirit, there is little likelihood 
of any difficulty. 

While some companies have had an experience to the 
contrary, it is quite definitely established that the mortality on policies 
for large amounts is greater than on those of moderate size. Since 
reinsurance is applied to large policies a mortality rate higher than 
the average may be expected on reinsured business, and on the parts 
of reinsured policies retained by the original company. ^ The question, 
then, as to what constitutes a “large policy” immediately presents 
itself. A large company with ample surplus funds might view a 
$50,000 policy as a normal risk, whereas a smaller institution might 
look upon a $25,000 policy as relatively large. It is impossible to 

12 md.f 66 . 

13 See T.A.S.A., XXIIL, 81.^ 

14 See Bagley and Laird, Ibid.} 29. 
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dejfme a large risk as one in excess of any specified sum. For purposes 
of reinsurance, Messrs. Bagley and Laird define a large risk as one 
in excess of the company’s limit of retention. Mr. M. D. Torrey 
states,^® that the amount which a company can retain depends on the 
amount of insurance in force, the average size of its policies, and its 
surplus. As pointed out in a previous chapter, the element of judg- 
ment must enter into the final determination of the maximum to be 
placed at risk on one life. Hence a conservative company might 
establish a limit of $10,000, whereas another of approximately the 
same size and strength, but a little more venturesome, might retain 
as much as $25,000. According to the definition a $20,000 policy 
would be considered a large policy in the one but not in the other. 
Nevertheless, the retention limit shows what the company considers 
a large policy. It is the company’s estimate of the maximum that 
can be retained without undue fluctuation in surplus because of one 
or more ^Uimit” losses and without diminishing the profit to the 
company because of the extra mortality likely to result from retaining 
an undue share of large risks. It is thus an important factor in 
estimating the probable mortality on reinsured business. For instance, 
suppose a company will retain $100,000 on the ordinary life or endow- 
ment plan at age 30, but only $50,000 on these plans at age 60, and, 
say, $25,000 on term policies at any age. Obviously, unfavorable 
mortality on larger policies is thrown on the reinsurer. If the original 
company finds its mortality is more favorable than that expected on 
term, and less so on life at age 30, it may vary the retention limits, 
r subjecting the reinsurer to unfavorable mortality due to this adverse 
selection. If the original company retained but $5000 and reinsured 
$195,000 of a $200,000 policy, the burden of extra mortality will fall 
heavier on the reinsurer than if the original company retained, say, 
$100,000 of the risk. Also, if the original company retains a large 
part of each risk, it will be stimulated to exercise more care in selection. 

In the Specialized Mortality Investigation, mortality on policies 
of $20,000 or more was shown to be 108 per cent of the standard. The 
American Men Experience shows a mortality of 117 per cent on 
policies of $50,000 or more, and 131 per cent on those of $100,000 
and upwards. Various reasons have been advanced to account for 
such experience. The more valid ones probably are that large policies 
are frequently written on the lives of prominent executives and busi- 
ness men liable to labor under an intense nervous strain, and that 
large insurances are particularly subject to adverse selection. The 

15 T.A.S.A., XXIIL, 67-68. 
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latter is due to the applicants knowledge of some physical condition, 
or other circumstance, which the company cannot ascertain. 

For the Yarious reasons enumerated, a comparatively unfavorable 
mortality rate may he expected on reinsured business, the highest 
being on very large policies reinsured in several companies. Thus 
far the experience of most companies on reinsured business has tended 
to bear out this expectation, although it is believed that a better class 
of risks are now taking large policies because of the decline in the 
purchasing power of the dollar, and for other purposes, as mentioned 
previously. 

Residence will also have to be taken into consideration the same 
as in direct writing, since some sections of the country show a higher 
mortality rate than others. 

Methods of Reinsurance. — Facultative , — ^Reinsurance may be 
either ‘‘Facultative,’’ or “Automatic.” Under the facultative plan, 
there is no obligation on the part of the direct insurer to submit its 
excess insurance to any particular company, and the reinsurer to 
w^hich it may be submitted is free to reject or accept each offer 
presented. The direct insurer will usually submit all papers pertain- 
ing to any particular risk to the company or companies with which 
it wishes to place its excess. Each reinsuring company passes upon 
risks submitted to it, accepting or rejecting the same according as 
each comes within its own underwriting standards. The facultative 
method is usually applied reciprocally among a number of companies. 
When the home offices of these are not far apart, and when their 
underwriting rules are similar, the plan seems to be fairly satisfactory. 
For the direct underwriter it has the advantage that reinsurance 
may be sought wherever desired. The direct underwriter also secures 
the additional benefit of the opinion of another, often a larger and 
more experienced underwriter, concerning the desirability of the risk. 
The latter advantage may sometimes prove of value, especially in 
borderline risks. If the direct insurer is a small company, however, 
it is likely to look upon advice to cut down the insurance applied 
for, as a mere attempt to curtail its business. In some instances this 
is perhaps unfortunate, for when a large company rejects an applica- 
tion, agents will be likely to try to place it with smaller companies 
which may be more anxious for business. The smaller company in 
turn is likely to have a medical staff less experienced in life insurance 
matters. Mr. M. W. Torrey states,"® “I have run across a number 
of medical directors who are very prone to look at a risk from their 

16 T.A.S.A., XXIII., 77. 
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individual medical practice point of view and say : ^ Oh, I had a man 
like that in my practice, and I think he is a good risk. He lived 
so many years.’ Well, that one man may have, bnt 10,000 men with 
the same impairment he had would not live the same number of years 
as 10,000 standard risks.” An honest opinion from a more experh 
eneed medical department should not go unheeded. The reinsuring 
company has the advantage of applying its own rules and determining 
whether it will accept or reject the risk. To both, the method com- 
mends itself in that any profit made on reinsurance by those in the 
reciprocal agreement will be shared among themselves since each 
receives reinsurance from the others, but if the reinsurance should 
prove unprofitable the companies involved must suffer the losses. 

There are several objections to the facultative plan. In the first 
place, it is uncertain as to how much reinsurance can be secured by 
the direct underwriter, hence its agency force may be somewhat 
uncertain as to how much can be written on a single life. In practice, 
however, there seems to have been little complaint from this source. 
The more serious objection is the delay in securing the necessary 
reinsurance.^'^ If the companies are far apart, it may be several days 
before the direct underwriter can secure enough reinsurance to war- 
rant delivery of the policy. For many years, however, the reciprocal 
facultative method has been followed, and is still in use, sometimes 
involving as many as 5 or 10 companies.^® 

A%vtomaiic Reinsurance . — ^An automatic reinsurance agreement, or 
treaty, as it is called, requires the direct insurer to cede its excess 
^insurance to the reinsuring company, and the reinsuring company 
to accept the reinsurance ceded to it, regardless of whether the latter 
desires to do so or not. The excess ceded is the amount above the 
direct underwriter’s retention, but the excess which the reinsurer 
must accept is usually, but not always, limited to an amount not 
greater than the direct insurer’s retention. It is also provided that 
the excess which the reinsurer is required to take shall not be greater 
than a stated sum. 

When a company desires to make a practice of insuring more than 
its retention, it may be able to secure protection through an automatic 
reinsurance treaty with a larger company. Usually, however, such 
excess is placed with more than one reinsuring company, the excess 
going to one until the limit of that one is reached, and the balance 
of it to the others. Again, the insurer’s excess may be divided evenly 

i^Bagley and Laird, T.A.S.A., XXIII., 32. 

18 IMd., 33. 
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among the reinsurers, no one of them being obligated to take more 
than the insurer's retention. Some treaties stipulate that the original 
company cannot bind the reinsurer if the latter already has its limit 
of retention at risk on the life on which reinsurance is sought, ')ft3uch 
information can be transmitted by telegram and the direct insurer 
can then seek reinsurance elsewhere on the facultative plan. )t5V'hen 
a risk is within the provisions of the treaty the judgment of the 
originating company regarding its desirability must be accepted by 
the reinsurer without question. "J^or this reason it is even more neces- 
sary for the reinsured company to act in good faith toward the rein- 
surer under the automatic method, than it is under the facultative. 

Reinsurance of border-line risks is frequently submitted on the 
facultative basis, even though the original company is empowered to 
bind the reinsurer under the terms of the treaty. Though on the 
automatic basis the reinsurer must accept from the direct writing 
company an undesirable risk, the former will usually notify the latter 
of the objectionable features of it. The companies joined in an 
automatic agreement will thus have the advantage of at least a partial 
exchange of information and views governing the acceptance of risks. 

The principal advantage of the automatic arrangement to the 
direct underwriter is, that it may immediately bind the reinsurers 
and thus lose no time in issuing the policy. Also, it may issue policies 
of three or four times the amount of its own retention and imme- 
diately secure protection by transferring its excess to several rein- 
surers. The greatest facility is offered by the arrangement of a 
treaty among a group of companies. )(Since its introduction in 1903, 
the automatic plan has met with increasing approval. >(A single com- 
pany has been known to arrange 10 treaties with other companies 
to handle its Surplus lines, and more recently the automatic plan has 
been operated reciprocally among a group of companies. The prin- 
cipal requirements for the successful operation of automatic rein- 
surance agreements are that the underwriting views of the companies 
involved must be somewhat similar, and that there must be no attempt 
on the part of the original company to unload its liability merely 
because of its knowledge that the risk is undesirable. When it pos- 
sesses such knowledge it should acquaint the reinsurers with all the 
facts, and voluntarily submit the risk in question on a facultative 
basis. 

Plans for Fixing the Reinsurer's Liability.— Whether reinsurance 
is effected on the facultative or automatic basis, the conditions govern- 
ing the reinsurer's assumption of liability may vary considerably. 
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^In the first place, it may be agreed that the reinsurer shall apply 
its own policy provisions, charge its own premium rates, credit its 
customary commissions to the original underwriter, and allow the 
latter its usual non-forfeiture values, and dividends if the business 
is participating. In other words, the original company is named as 
the beneficiary and treated in the same manner as any other applicant, 
except that an allowance for commissions is made, and under an 
automatic treaty the reinsurer must accept the risk. The same type 
of policy is issued by the reinsurer as is granted by the direct under- 
writer to the individual who originally applied for protection. The 
objection to this plan is that the reinsurance does not cover exactly 
the same contingencies as the direct underwriter's policy, due to 
differences in the two contracts as regards such matters as dividends, 
surrender and loan v^es, the application of the suicide and incon- 
testable clauses, etc. 'rhe second arrangement consists in using the 
policy form of the direct underwriter, but applying the commissions, 
premiums, and dividends of the reinsurer. This modification of the 
first plan overcomes some of the difficulties, but still leaves room for 
dissatisfaction because of differences in the cost of insurance. The 
plan may be further modified by reinsuring on a non-participating 
basis, but this is also open to obvious objections. *^ccording to a third 
plan, the reinsurance may be effected on a special 1, 5, or 10-year 
renewable term contract for a level amount of protection. This plan, 
however, is not satisfactory, since the amount at risk under the 
original policy decreases as the reserve increases, and quite rapidly 
so if it is a 20-payment life or short-term endowment insurance. 
Troublesome adjustments are thus necessary if each is to bear a just 
share of the risk. The objections to all three of these plans have 
caused them to be abandoned, except in a few instances, in favor 
of (1) yearly-renewable term insurance for the excess amount at risk, 
of^ called the ^‘amount at risk” plan, or of (2) coinsurance. 

Coinsurance . — The coinsurance plan requires the reinsurer to du- 
plicate exactly the coverage provided in the contract of the original 
company. The reinsurer receives a pro-rata share of the premiums 
collected by the direct underwriter, pays first year and renewal com- 
missions and other expenses including medical and inspection fees, 
and taxes, at the same rates as those of the original company. It 
also allows the same non-forfeiture values, disability and accidental 
death benefits, and dividends if participating, and applies to the 


reinsurance all other provisions of the direct underwriter’s policy. 
j(^he exact arrangement of the details governing the reinsurer’s share 
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of expenses vary somewhat under different treaties. When the rein- 
surer is licensed in the state where the insurance originates, the legal 
reserve liability on the excess reinsured may be set up by it, thus 
relieving the direct insurer of a considerable proportion of the strain 
on surplus funds which results when a company writes a large amount 
of new business and sets up the full kvel premium reserve liability 
on December 31 of the year of issu^ The reinsurer sets up a reserve 
liability at least as high as that established by the original company. 

The chief advantage of this plan to the direct insurer is that it 
remains in virtually the same financial position as if it had issued 
only its retention, and at the same time is enabled to take care of 
customers desiring large amounts of insurance. The principal objec- 
tion on the part of the original company is that it pays high premiums 
and thus accumulates considerable funds in the hands of the reinsurer 
to meet the reserve liability of the latter on the reinsured business. 
The reinsurer may make a profit if it earns a higher rate than that 
allowed by the original company in computing dividends. The ex- 
pense arrangement may be such that the reinsurer receives insurance 
at a relatively low cost. For instance, advertising expenses and in- 
direct agency expenses are practically nil. Prom the viewpoint of 
the reinsurer, the objectionable features are that reinsurance is con- 
centrated on large policies and for the most part at the higher ages 
where business is likely to be unprofitable. 

Yearly-Renewable Term for Excess at Risk . — ^As the name implies, 
the yearly-renewable term or excess amount at risk plan is one whereby 
the direct underwriter reinsures its excess on the yearly-renewable 
term basis. Since on life and endowment plans the original company 
accumulates reserve funds, the amount at risk steadily decreases with 
the passing of time, and the amount of reinsurance necessary de- 
creases each year. It is customary under this plan to reduce the 
amount of reinsurance each year, by an amount equal to the policy- 
value increases. The direct writing company pays the reinsurer a 
non-participating yearly-renewable term premium as of the age at- 
tained and for the amount then at risk on the reinsurance; that is, 
for the original amount reinsured, less the policy-value or reserve. 
Thus while the premium rate increases each year the reinsurance is 
in force, the amount on which it is paid steadily decreases. The 
essential purpose of reinsurance, that is, the protection of the original 
company against excessive net loss on a single life, is accomplished 
by this method, since the portion reinsured plus the reserve on it, 
which is held by the original company, will meet any claim in excess 
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of the original company's retention. As a rule the terminal reserve 
is taken, but either the initial or the mean value may be used. The 
rates for the reinsurance may be calculated on the basis of the Ameri- 
can Experience table and 3^ per cent, with a small loading of from 
5 per cent to 10 per cent, or the new American Men basis with larger 
loading. No renewal commissions are paid by the reinsurer, but it 
is customary for the direct underwriter to pay only one-half of the 
first year’s reinsurance premium to the reinsurer, the other half being 
the latter’s contribution toward the first year’s commission which is 
paid by the original company. 

Sometimes it is arranged that the reinsurance shall be reduced by 
the amount of the reserve liability on the entire original policy instead 
of merely that on the reinsurance. To illustrate, if the original policy 
were for $100,000, and $50,000 were reinsured, the reinsurance may 
be reduced each year by the reserve liability on the entire $100,000 
instead of merely on the $50,000 reinsured. The direct underwriter’s 
amount at risk remains at $50,000 under this plan, until the reserve 
liability equals $50,000, after which the reinsurance ceases and further 
reserve funds reduce the original company’s net amount at risk. By 
this arrangement the reinsurance is less, and it decreases faster, than 
under the plan whereby the amount at risk is reduced only by the 
reserve accumulations on the reinsurance. Manifestly, if the original 
policy were on the term plan, reserves would be inconsequential and, 
therefore, could be ignored, the reinsurance being carried for a level 
amount. 

^ (Proper adjustments may be made to take care of income policies ; 
niortality salvages may be divided with the original company; and 
liability for disability and double indemnity benefits also may be 
reinsured. The latter may be kept entirely separate from life rein- 
surance, even though all three benefits are combined in the original 

principles underlying this plan are quite simple and easy 
to apply. The details concerning commissions, dividends and sur- 
render values are avoided. The original company secures adequate 
protection at minimum rates and retains control of the funds neces- 
sary to meet the legal reserve requirements. The plan is especially 
well adapted for use when several policies on different plans and 
issued at different times are in force on the same life, or if under a 
joint-life policy reinsurance is required on only one of the lives 
because of other policies. To the reinsurer the plan is advantageous 
in that premiums and reserves are independent of the form and source 
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of the original policy. In a reciprocal arrangement involving several 
companies, all of the companies can use the same reinsurance rates. 
On this plan, also the cost of reinsurance to the original company 
may he met by a share in the mortality salvages on both the retained 
and reinsured part, by loading salvages on the original premiums, 
and by interest earned in excess of the rate used in dividend calcula- 
tions, or that assumed if the original policy is non-participating. 
Under the coinsurance plan, extra expenses on excess policies are 
borne by the reinsurer, thus leaving the original company in the same 
position as if it did not issue insurance in excess of its retention, so a 
number prefer it to the excess-at-risk plan. 

Small companies, especially those earning a fairly high rate of 
interest on their investments, prefer to reinsure their excess liability 
on the amount at risk plan.^® It enables them to build up their assets, 
and after a time to offset mortality and loading salvages shared with 
the reinsurer by a higher interest rate than that of the latter. Com- 
panies of moderate size sometimes prefer the coinsurance plan, since 
decreases in net cost are reflected in this plan. Generally speaking, 
the coinsurance plan is more popular in the Eastern part of this 
country, the amount at risk, in the Western. 

XThe Treaty. — ^Under the facultative plan, no reinsurance treaty 
is necessary since the provisions governing the reinsurance may be 
stated in each policy or certificate of reinsurance. A written state- 
ment of the terms and conditions under which reinsurance will be 
accepted, or at least a complete understanding of them, is essential, 
especially when reciprocal facultative reinsurance is arranged among 
several companies. For reinsurance on the automatic basis a written 
agreement called a treaty is necessary. Under an automatic treaty, 
the liability of the reinsurer begins simultaneously with that of the 
direct underwriter. The direct underwriter, however, notifies the 
reinsurer, or reinsurers of amounts ceded, as soon as convenient, the 
time usually being limited to a certain number of days, and forwards 
all papers pertaining to the risk. The reinsuring company then issues 
a certificate of reinsurance to the original company. Facultative rein- 
surances are not effective until accepted by the reinsurer, or until 
the original policy becomes effective, if that date is later than the 
time when reinsurance is agreed upon. Whether facultative or auto- 
matic, premiums are usually payable on the reinsurance at the time 
at which they are due on the original policy, except that all premiums 
are on an annual basis. The treaty is so drawn that liabHity on the 

19 Toixey, M. W., Beinsurance, in T.A.S,A., XXIIL, 70. 
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part of the reinsurer begins and, with certain exceptions, ends with 
that of the direct underwriter. 

The specific liability of the reinsurer must be clearly stated in the 
treaty as regards, (1) the excess of each risk which is to be ceded 
to and accepted by it, (2) total disability and accidental death benefits, 
(3) standard or sub~standard lives if the latter are subject to rein- 
surance, (4) original policy forms on which reinsurance will be 
granted and the limits on each, (5) the method of calculating mortality 
savings or other profits that may be shared with the original company, 
and (6) the method of calculating the yearly amounts of reinsurance 
on which premiums are payable, if the excess amount at risk method 
is used. It is also essential that a complete schedule of premiums, 
commission and expense allowances, if any, and the rate-book and 
dividend schedule of the original company, if the business is par- 
ticipating and reinsured on the coinsurance plan, be considered a 
part of the treaty. Provisions must be made also for changes in the 
form of the original policy, such as the conversion of term policies 
to life or endowment contracts, or the conversion of life or endowment 
policies to extended term insurance under a surrender option. When 
the original policy goes to extended term ; that is, when extended term 
insurance is granted following lapse, the reinsurance also goes to 
extended term if the coinsurance method is used. If the amount at 
risk plan is followed the reinsurance may continue at a. level amount 
to the end of the term of extension, the original company paying 
either a single premium, or the yearly-renewable term premium. In 
any case, when the original insurance goes to extended term, the 
reinsurance certificate is returned and a new one issued by the rein- 
surer. The new certificate may provide for a level amount of rein- 
surance, as just stated, or for yearly increasing reinsurance. Since 
extended term insurance is granted at net single premium rates, and 
since the single premium reserve for term insurance decreases with 
the passing of time, the amount at risk increases. The increasing 
reinsurance, however, must not exceed the amount reinsured in the 
first place. Cancellations and reductions of the original policies result 
in cancellations and reductions of reinsurances. Reductions of rein- 
surance may be either the same as on the original policy, or in the 
same proportion as the original policy. Reductions and terminations 
are automatically effective on reinsurances at the same time that they 
become effective on the original policy, and unearned reinsurance 
premiums from the date of reduction or termination are credited to 
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the original company. Reinstatements apply to reinsurance at the 
same time that they become eJBEective with the original company, 
^^^^hen a claim arises, prompt notice of it with copies of proof, 
is sent to the reinsurer, and upon receipt of them together with copies 
of checks of the original company, the reinsurance becomes payable 
to the original company. Reinsurance claims are paid in a lump 
sum, whatever the mode of settlement in the original policy, if the 
reinsurance is on the excess amount at risk plan. In the case of 
continuous installments, the commuted value of the installments for 
which the reinsurer is liable, is paid to the original company. Under 
the coinsurance plan, the payments made by the reinsurer to the 
direct underwriter correspond to those made by the latter to the 
beneficiary under the original policy. Though the direct underwriter 
may consult the reinsurer as to the advisability of contesting a claim, 
final decision rests with the former. The reinsurer participates in 
any reduction by legal defense or compromise, bears a proportionate 
part of the expense of such defense or compromise, and is automa- 
tically liable to the direct underwriter under the treaty if the latter 
is held liable for the pa:Tnent of a claim by a court of law. When 
a claim is paid in full, under coinsurance the reinsurer pays the 
direct underwriter in proportion to the total amount of insurance, 
and under the amount at risk plan it pays the pait agreed upon of 
the original company's net loss above the reserve.'^ 

^While the original company has the privilege of increasing its 
retention limit on new business, upon due notice to the reinsurer, it 
cannot, according to some treaties, apply the new retention limits tp 
old reinsurances and thus take back a part of the reinsured business. 
In other agreements such a procedure is provided for. The direct 
writing company is rarely permitted to cancel one reinsurance and 
allow another to continue if the original policy is, in both instances, 
still in force. Either company can cancel the treaty upon 60 or 90 
days’ written notice, the agreement continuing in full force during 
this period, and indefinitely in force as regards reinsurances previously 
granted. Provision may be made for the arbitration of disputes by 
three arbitrators, one appointed by each disputant, and a third by 
these two arbitrators, as is done in cases of disagreement between 
fire companies and insured persons concerning the value of damaged 
goods. There is also a reservation to the effect that the reinsurer 
shall have the right to examine books and documents pertaining to 
reinsurance effected under the agreement, at the office of the original 
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company. This privilege is seldom if ever made use of, though it 
might be useful in unusual cases, especially when there is a radical 
change in the management or control of the direct underwriting 
company. 

^Administration , — The work connected with the management of 
reinsurances may be performed by the company’s regular organiza- 
tion, under the direction of someone who is thoroughly familiar with 
all of the company’s reinsurance arrangements, or by a special rein- 
surance department. When a company either cedes or accepts a sub- 
stantial amount of reinsurance, a separate department is much more 
satisfactory. This department handles new business, renewals, 
changes, and reinstatements, keeps the accounts, and renders state- 
ments and reports from which the statistical or actuarial department 
may obtain data and derive valuable results. All correspondence 
concerning reinsurance is conducted by this department, — an im- 
portant advantage.^® 

-fit is customary for the original company to render a statement 
early in each month showing first year and renewal premiums payable 
during the preceding month, together with adjustments, and to for- 
ward the amount due the reinsurer. If balances are due the reinsured 
company, the reinsurer may pay them at once, or credit the original 
company with them in the next statement. As a matter of convenience, 
reinsurance premiums are usually paid on the annual basis, even 
if the original premiums are paid semi-annually or quarterly. A 
lapse is not reported to the reinsurer until the original company is 
reasonably certain that the policy will not be reinstated. Adjustments 
and readjustments in the case of lapses and subsequent reinstatements 
are thus largely avoided. The monthly statement is made out in 
duplicate and sent to the reinsurer which signs and returns one copy 
as the insurer’s voucher for payment of premiums, thereby avoiding 
the necessity of issuing individual premium notices and receipts. 

When many policies of large amounts are taken from time to time 
by an individual, it may happen that a company will receive by way 
of reinsurance a greater liability on that life than its own limit of 
retention. It may then cede a part of its risk to still another rein- 
surer, if necessary availing itself of the facilities offered by European 
reinsurers. 

Legal Features. — ^The person insured under the original policy 
looks only to the direct writing company for the fulfillment of all 

20 Por a suggestion concerning the manner in which records may be kept, see 
Bagley and Laird, T.A.SA., XXIII., 61 et aeq. 
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of the policy provisions. He is in no way concerned with any rein- 
surance his company may cede. He need therefore satisfy himself 
only with the stability of his company, his policy contract, and the 
reasonableness of his premium payments. 

Quite a number of states have attempted to place legal safeguards 
about reinsurance. North Carolina forbids a domestic company to 
reinsure in a company not authorized to transact business in that state. 
New York allows reinsurance in companies not licensed there, but 
does not allow the original company to reduce its reserve liability 
because of reinsurance placed with outside companies ; i.e., its laws 

favor the amount at risk plan when reinsurance is placed with non- 
licensed companies. Several other states have similar regulations. 
Most states allow the reduction of liability if the reinsurance is placed 
in licensed companies, Massachusetts, North Carolina, Mississippi, 
Minnesota, Maine and Indiana limit the amount of reinsurance to 
one-half of the total insurance on a single risk. Oklahoma permits 
two-thirds of the individual risk to be reinsured, while New York 
permits all of it to be reinsured upon consent of the state superin- 
tendent of insurance. Connecticut specifies that no more reinsurance 
shall be placed in any one company than the amount retained by the 
original company. Most states allow premiums paid for reinsurance 
in licensed companies to be deducted from the premium tax return. 
Some states tax the entire original premium and not the reinsurance 
premium income ; a few of them tax both the entire original premium 
and the reinsurance premium. In general, state insurance laws do 
not apply to reinsurance agreements between companies. 

21 New York Insurance Law, Sec. 22. 
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Group Insurance: Group Life Insurance 

Nature and Development. — ^The law of the State of New York 
defines group life insurance as, “that form of life insurance covering 
not less than fifty employees with or without medical examination, 
written under a policy issued to the employer, the premium on which 
is to be paid by the employer or by the employer and employee jointly, 
and insuring all of his employees, or aU of any class or classes thereof 
determined by conditions pertaining to the employment, for amounts 
of insurance based upon some plan which will preclude individual 
selection, for the benefit of persons other than the employer, provided, 
however, that when the premium is to be paid by the employer and 
employee jointly and the benefits of the policy are offered to all eligible 
employees not less than 75 per cent of such employees may be so 
insured.” 

By this law group life insurance is limited to employees of one 
employer only. It is ordinarily written without medical examination 
and at a lower cost than would be the case if an ordinary policy were 
issued to each of the members in the usual manner. The fundamental 
purpose of this plan is to supply a substantial amount of protection 
at low cost. It may be applied to all forms of protection, such as life 
insurance, accident and health insurance, and insurance against super- 
annuation. 

It is essential that the group be sufficiently large, so that the 
inclusion of one or more impaired lives will not be a material con- 
sideration, that it include most of the employees, and that it be kept 
together by some motive more powerful than the desire for insurance, 
thus avoiding the disastrous effects of adverse selection. "While the 
premiums for the individuals first included will increase, the average 
age and consequently the average premium per 1000 of insurance will 
remain about the same for most employed groups, because of the 
addition of new and young employees and the occasional withdrawal 
of an older one. Also, since the employer pays a substantial part of 
the premiTxms, there will not be the tendency for the healthy members 
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of the group to drop the insurance. Aside from legal restrictions, 
the plan cannot be applied to fraternal societies or other voluntary 
associations because adverse selection, as indicated above, would prob- 
ably continue to cause losses on the fraternal groups as it has done 
in the past. Fraternal societies and voluntary associations cannot be 
insured on the group plan unless a sufficiently high premium is 
charged to enable setting up the regular legal reserves. This would 
largely defeat the purpose of group insurance so far as low cost is 
concerned. Moreover, if the association were a voluntary one, the 
impaired risks would join it, in the absence of the medical examina- 
tion, and the healthy lives might not. Thus in the early days of group 
life insurance before legislation restricted it to employees of one 
employer, business done with associations showed a heavy selection 
against the insuring company.^ It has been found, however, that the 
desire of an individual to hold his position is a sufficiently powerful 
motive to induce him to remain in the group, and if he retires from 
his position, another, and often a younger individual takes his place. 
Hence, not only is the group maintained without effort so far as 
soliciting insurance is concerned, but its average age is kept low. It 
follows, therefore, that group insurance is properly restricted to the 
employees of one employer where the employer pays the entire pre- 
mium, though assessing his employees if he so desires for all or a 
part of the premium. 

The employer's responsibility for premium payments on account 
of an employee ceases when the latter leaves his service, but the 
employee may continue the insurance under an ordinary individual 
policy without medical examination, provided he makes application 
within 31 days and pays the premium for his attained age and the 
type of policy applied for. This individual conversion option does 
not ordinarily entitle him to a term insurance policy. The amounts 
of insurance, also, cannot be large, yet they may be substantial. Thus, 
at a recent date, eleven of the largest companies covered a total of 
1,711,833 lives with $1,615,779,646 of group insurance, or an average 
of $944 per person. 

Group insurance also serves as an efficient aid to the modern wel- 
fare movement. It has long been recognized by those familiar with 
social welfare problems that insurance is one of the most effective 
means of solving many of them. Yet in most instances ordinary 

1 Cammack, E. E., and Morris, E. B., Joint Mortality Es^eriemte of the Aetna 
Life and Travelers Insurance Companies on Group Policies. Transactions, 
Actuarial Society of America, Vol. XIX., pp. 34 et seq. 
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employees are either unable to provide, or cannot be induced to 
provide, adequate protection for their dependents. Industrial in- 
surance has done much, but it is expensive and necessarily limited to 
small amounts. Thus the average industrial policy provides less than 
$150 of insurance. In a majority of instances the recipients of the 
benefits of group policies have little or no other protection. Group 
insurance should not, however, be urged as a substitute for other 
insurance, but rather as a supplement to it. 

The origin of group insurance is very recent, the New York In- 
surance Department having issued its first approval of a group policy 
in February, 1911. Even as late as April, 1914, only six companies 
were writing the business. On December 31, 1918, a little over $600,- 
000,000 of it was in force. During 1919 this amount almost doubled, 
the amount in force at the end of that year being over $1,100,000,000 ; 
while, on December 31, 1920, nearly $1,700,000,000 was operative on 
over 1,700,000 lives. During 1921, there was a considerable slacken- 
ing in the increase in new business, and also a considerable amount 
was canceled by industrial concerns whose business was curtailed by 
the depression. This was a temporary condition, however, which 
speedily disappeared when business became more normal. Some in- 
surance companies provide for immediate re-instatement of employees 
upon the reopening of the plant, and one company states that its 
practice in case of shut-downs is to permit the continuance of the 
insurance for a period of from two to three months, provided it is 
continued by the employer for all employees laid off. This company 
agrees to ^‘give consideration’’ to the request of an employer applying 
'*in writing for a further continuance of the insurance. As a rule, 
cancellations of group policies rarely occur, except in times of indus- 
trial depression, as employers do not wish to create trouble for them- 
selves by changing conditions for their employees. For the same 
reason, employers hesitate to change insurance companies, once the 
policy has been accepted, and furthermore, companies generally refuse 
to accept groups previously covered by another one. The companies 
which insure the groups in the first instance, therefore, find that their 
business thus automatically increases as the business of the insured 
employers and their forces of employees increase. 

Premium Computations. — ^Level premiums based on the ordinary 
life or endowment plans could be used in group insurance, and in 
a few instances they have been so used, with a considerable saving 
in expenses such as those of medical examiners’ fees and agents’ com- 
missions. The calculation of these premiums for each individual, 
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and the determination of the proper policy- values of such contracts, 
involves no new principle; the methods being explained in detail 
above. In practically all instances, however, the premiums charged 
are at present based on the natural premium rate, and the policies 
of life insurance are of the yearly renewable term type with a provision 
that the policy may be automatically renewed annually by the pay- 
ment of the premium as adjusted for each year to meet the ages 
attained at that time by the employees covered. This means that 
the premium rate per $1000 of insurance will increase each year if 
the group of employees remains the same, or if the younger employees 
are discharged and the older ones retained, as sometimes happens in 
times of business depression. If a considerable number of younger per- 
sons, however, are added to the force, as happens in many instances dur- 
ing periods of prosperity, the average age of the group will be reduced, 
with the result that the premium rate will be lowered. In practice 
the premium rate paid by employers has remained practically the 
same or has been reduced, hence the premium is to all practical intents 
and purposes a level premium, although it is based on the yearly 
renewable tenn plan. This type of policy protects employees during 
the period of employment, and does not compel the employer to pay 
the higher premium required on legel reserve types of policies, which 
would be highly disadvantageous when the employment is temporary. 
The policy also does not involve the return of a surrender value upon 
discontinuance, a complicated process when the employer and em- 
ployees have contributed jointly to the payment of the premium. 

The process of arriving at the actual rate which the employer pays 
is as follows: the company adopts a table of basic gross or office 
premium rates, which may or may not be participating, depending on 
the type of company and its practices. These basic rates are applied 
to groups of employees that produce the lowest mortality, such as the 
clerical forces of banks, insurance companies, etc., and those who work 
in mail order houses, retail stores, and industries in which there is 
no occupational or other extra hazard. The amount of insurance at 
each age is then multiplied by the premium rate for that age and 
the results totaled. This total divided by the volume of insurance 
gives the average rate per unit of insurance, which is the flat rate 
that the employer pays. The rate is subject to recalculation at in- 
tervals, according to the terms of the policy. 

To illustrate, suppose each of the employees of a standard group 
are to receive $1000 of insurance, and that their ages are as follows : 
50 persons aged 20; 25 aged 40, and 12 aged 60. From the standard 
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rate schedule of one participating company, it is ascertained that the 
rates per month for $1000 of insurance at these ages are respectively, 
$0.54; $0.72; and $2.69. 

Then, 50 X .54 = $27.00 
25 X .72==: 18.00 
12 X 2.69 = 32.28 


(total persons) 87 $77.28 (total premiums) 

77.28 --- 87 = $0.8883, the rate per $1000 of insurance per month 
quoted to the employer. If later on the number of employees should 
increase to 100 persons, and if there has been no recalculation of the 
premium, the amount, according to the usual plan, which the employer 
should pay would be: 100 X 0.8883 = $88.83, per month. 

The normal age distribution in large standard groups is such as 
to produce an average minimum rate on a participating basis of about 
90 cents per month per $1000 of insurance. The average minimum 
rate on a non-participating basis is about 85 cents. In small groups 
the average age distribution varies considerably from the normal, but 
90 cents per $1000 of insurance per month may be safely used to 
furnish a rough estimate of the gross cost (without deducting divi- 
dends) in large standard groups. For non-standard groups, namely, 
groups of employees engaged in hazardous industries, extra premiums 
are charged, the amount of premium depending on the circumstances. 
Thus one company would add $0.09 to the rate of $0.8883 calculated 
above, as a minimum extra premium for groups engaged in brick, 
^tile and terra cotta works; electric light, power and gas companies; 
iron and steel foundries; potteries; steam railroading; shipbuilding; 
and industries involving similar hazards. This same company adds 
$0.17 to the rate for groups employed in transportation by water, 
subway and elevated railroads, quarries, surface metal mines, ice com- 
panies, manufacture of acids, coal delivery, electric and street rail- 
roads, and poisonous gas manufacture ; and $0.26 for groups of city 
firemen, glass blowers, policemen, employees on tugs and barges, and 
harbor and dock employees. When more than two-thirds of the em- 
ployees covered are underground metal miners, $0.34 is added, and 
$0.42 is added for structural iron and steel workers employed in 
constructing buildings and bridges. 

In the determination of premiums and the classification of groups, 
a careful inspection is made to ascertain conditions as regards hygiene, 
sanitation, and any unusual accident or health risk. Allowance is 
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made for catastrophe hazards such as fire or explosion. Individual 
adverse selection is guarded against by insuring the group on a basis 
which does not give an individual the option to decide whether to 
enter the group, or whether to leave it, except in so far as discon- 
tinuance is brought about by ceasing his employment. 

Fallacy of Average Age. — ^From the above it is seen that the 
average premium is the basic rate used, and not the average age of 
the employees. The following example will illustrate the difference: 


Age 

Amount of 

Monthly 

Insurance 

Premium 

20 

$1000 

$0 54 

40 

1000 

0 72 

60 

1000 

2 69 

Total, 120 

$3000 

$3.95 

Average, 40 

1000 

1.32 


The average age of the three persons is 40 years, yet the average 
premium is $1.32, or 60 cents per month greater than the premium 
at age 40. The premium of $1.32 is nearly that for an individual 
aged 51, according to the rates of the company whose figures are used 
throughout this illustration. It is usually found that the a-verage 
premium corresponds to an age from 10 to 12 years higher than the 
average age, A rough estimate of the cost can sometimes be made 
for an employer on this basis if he knows the average age of his^ 
employees. The expression “average age’’ may be correctly used if 
by it is meant the age corresponding to the average premium. Thus 
the “average age” for premiums in the above example is 50% years. 

The rates given in the foregoing illustrations are those used by 
one of the largest group insurers. This company operates on the 
participating plan, so that employers may expect a considerable reduc- 
tion in cost in the form of a dividend at the end of the year, if the 
mortality experience is at all favorable. If the employer prefers to 
pay the premium annually in advance, a reduction of 4 per cent is 
allowed from the aggregate monthly premiums. Most of the non- 
participating companies quote annual rates only, although monthly 
rates may usually be arranged, and in any event the employer pays 
only for those employees covered during each separate month. Thus 
when an additional employee becomes eligible, or when some other one 
becomes entitled to increased insurance, the employer notifies the 
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insurance company and is charged pro-rata premiums from the middle 
of the policy month in which the additional or increased insurance 
takes effect. When insurance on an employee is terminated, the em- 
ployer is credited with the pro-rata unearned premium from the mid- 
dle of the policy month in which the employment ceases if he notifies 
the company within a specified time, such as 14 days. If the employer 
fails to notify the company within the time limit, he is credited with 
the unearned premium from the middle of the policy month in which 
the notice is received. 

Legal Reserves on Group Policies , — In those rare instances in 
which group insurance was written on the level premium basis, the 
determination of policy-values offered no problems other than those 
explained in Chapters IX and X. When group insurance is written 
on the basis of the net natural premium rate according to the standard 
prescribed by law, there is no reserve problem because the law does 
not require a reserve on yearly renewable term business. When the 
gross premium rate charged is actually less than the net natural rate, 
the question of an adequate reserve liability to insure solvency im- 
mediately arises. It so happens that group mortality at the younger 
ages, like the mortality on individual policies, has been considerably 
lower than that indicated by the American Experience table. In an- 
ticipation of the mortality salvages, therefore, the companies have 
quoted rates on standard groups lower than the net natural rate. 
The following table comparing basic gross rates per $1000 of insurance 
on standard groups with the net natural rate will serve to illustrate : 


Company 

Age 20 

Age 40 

Age 60 

Net natural premium per annum, Ameri- 
can Experience and 3|% 

$7 54 

$9.46 

$25.79 

Equitable (participating, mcludes total 
and permanent disability benefits, ag- 
gregate monthly rates discoimted 4% 
for annual) 

6.23 

8 31 

31.04 

Metropolitan (participating, includes 
total and permanent disability bene- 
fits) 

6.18 

8.27 

30.94 

Aetna (non-participating, includes total 
and permanent disability benefits) . 

5 87 

7.85 

29.39 

Travelers (non-participating includes 
total and permanent disability bene- 
fits) 

5 87 

7.85 

, 29 39 
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In groups engaged in hazardous occupations where a high extra 
premium is added, the legal requirement of minimum values accord- 
ing to the American Experience table and interest at 3% per cent, 
might cause no diflaculty. When the policy is participating, also, the 
initial premium matters but little. Non-participating companies, how- 
ever, if held strictly to the letter of the requirement, would be at a 
great disadvantage when competing for groups at very young ages. 
Various states have recognized this and have adopted measures to 
remedy the situation. Thus Colorado passed a law in 1919, making 
the Medico-Actuarial table of mortality and 3% per cent the basis. 
New York, Massachusetts and other states allow the deficiency to be 
charged as a separate liability. In other words, companies which 
charge less than net rates are charged with a deficiency reserve liability 
equal to the present value of the difference between gross premiums 
and the net premiums calculated upon the state valuation basis for 
the term of years for which the rates are guaranteed. 

Distribution Among Employees. — The face value of the protec- 
tion which an employee receives under a group policy is set forth 
in his certificate. The amount may be an arbitrary sum for each 
member of the group. This is called by one company the ^'Flat Sum 
Plan/* It is not popular with employers and is not urged by in- 
surance companies. The main criticism directed against it is that 
it places aU employees on the same level, thus enabling those in the 
lower ranks to receive the same benefits as those in the higher posi- 
tions, regardless of length of service or salary. 

^^The Salary Plan/* whereby the amount of insurance is based 
on the salary earned by the individual, is more satisfactory. The* 
usual basis is one year’s salary, with specific minimum and maximum 
amounts. A minimum of $500, a maximum of $5000, and a proba- 
tionary period of six months’ employment before becoming eligible, 
is the customary arrangement. Piecework may be included for an 
amount equal to what the employee would be likely to earn during 
the year. Payment of the claim may be in installments, the checks 
being drawn by the insurance company in favor of the beneficiary 
and turned over to her at the office of the employer on ‘^pay-day.” 
Thus the family of the deceased is taken care of for one year as it 
was while the insured was living, and other employees are strongly 
impressed with the benefits of the insurance and the interest of the 
employer in their welfare. 

^'The Service Plan/* is perhaps more popular with employers chan 
any other. It bases the amount of insurance in each case solely on 
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the length of time the employee has been in the service of the em- 
ployer and provides for increases in the amounts of insurance based 
upon increases in length of service. It may, and usually does, give 
credit to employees for service already rendered when the group 
policy is taken out. 

Combinations of plans are sometimes demanded by employers in 
order to take care of the higher salaried employees, such as officers, 
foremen, and superintendents. When plans are combined, certain 
additional regulations are required by the companies. Thus one 
insurance company requires that the character of employment of each 
member of the higher-salaried organization be set forth as ^‘presi- 
dent,’’ “treasurer,” “chief accountant,” “foreman,” etc. It also 
limits the amount of insurance for any individual to 2% times the 
average amount per individual in the main body of employees. 

To any of these plans a funeral benefit may be added, limited in 
most instances to $150. To all of them it is customary to fix a 
minimum of $500 of insurance on any one life, and a maximum of 
$5000, the maximum depending on the total insurance on the entire 
group. Thus one company furnishes the following schedule to its 


agents : 

Amount of Insurance 

Majdmum on Any 


in the Group 

One Life 


Under $50,000 

$1500 


50,000 to $75,000 

2000 


75,000 to 100,000 

2500 


100,000 to 150,000 

3000 


150,000 to 200,000 

3500 


200,000 to 300,000 

4000 


300,000 to 400,000 

4500 


400,000 or over 

5000 


The maximum may be $10,000 


Practically all group policies now provide total and permanent 
disability benefits, the usual stipulation being that in case the employee 
becomes totally and permanently disabled before age 60, the entire 
amount of his insurance becomes payable six months after such dis- 
ability. It may be paid in a lump sum or in installments as the 
employer may elect. It is not used in extra-hazard groups. Some 
companies also give the services of their welfare departments, includ- 
ing a free nursing service, a health literature service, a “sales” service 
to explain the benefits to employees, and an “industrial relations” 
service to make suggestions and assist in settling employment 
problems. 
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A method of providing for a pension, or of creating a retirement 
fund, is often adopted by the employer in connection with group life 
insurance. The funds may either be left with an insurance company 
to purchase a deferred annuity or other benefit, or deposited in bank, 
or left with the employer to invest. Thus the Westinghouse Company 
requires employees to save at the rate of 2 per cent of their wages 
before they receive insurance in addition to the $500 minimum, and 
the Curtis Publishing Company stipulates membership in its benefit 
association which in turn necessitates partial payment towards the 
cost of health and accident insurance. 

Policy Conditions in Gronp Life Insurance. — ^There are two ap- 
plication blanks, to be filled in preliminary to the issuance of the 
policy. One is signed by the employer, whereby he simply makes a 
request for insurance on those lives whose names shall appear upon 
the schedule of employees already attached or which may subsequently 
be added thereto. This provides for the payment of the premium 
as stipulated by the contract, subject to subsequent adjustments on 
account of termination of employment and the addition of new em- 
ployes in accordance with the schedule of rates provided in the con- 
tract. The other application blank is signed by the employee and 
contains certain specific information as to age, nationality, wages or 
salary, period of service with the company, amount of insurance, 
exact duties performed, height, weight, present health, name of 
beneficiary, relationship of beneficiary, etc. The policy is issued on 
the basis of these applications, consideration being given also to the 
condition of the plant. Though the policy is issued to the employer, 
each individual in the group receives a certificate of insurance made 
out in the name of the individual and containing the name of the 
beneficiary. This certificate constitutes the evidence of obligation 
upon the insurance company for the payment , of the claim to the 
stated beneficiary. The certificate prescribes the conditions under 
which it continues in force ; viz., the continuance of the group policy 
through the payment of premiums by the employer and the con- 
tinuance of service with the employer on the part of the holder of 
the certificate. The group policy issued to the employer is usually 
accompanied by a card index or register which gives the names of 
the persons insured, the amount of insurance in each case, the names 
of the beneficiaries and the amount of premium attaching to each 
individual. 

Among the specific conditions of the policy, the more important 
may be mentioned as follows: 
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(1) The term is usually for one year. 

(2) The agreement is made in consideration of the application 
for the policy, which application is made a part of the contract. 

(3) The policy upon its expiration may be renewed and continued 
indefinitely, or for a stated number of successive terms of one year 
each without medical examination. The company also promises that 
the rates for individuals at different ages as they are stated in the 
contract will be continued for successive terms of the policy for a 
definite or indefinite period of years as the contract may provide. 

(4) The policy is incontestable after one year from its date of 
issue except for non-payment of premium or engaging in military or 
naval service in time of war ; but if the age of any insured has been 
mis-stated, an equitable adjustment is made. The practices of com- 
panies differ as regards the exact method of adjustment. 

(5) The policy is issued and accepted with the express under- 
standing that, in addition to the persons originally insured there- 
under, the company will at any time during the continuance of the 
policy upon application therefor by the employer insure other em- 
ployees of the employer who have become eligible under the terms 
of the contract. The company also agrees under the same conditions 
to increase the insurance of any employee of the employer to a total 
not exceeding a stated sum. 

(6) It is agreed that upon the return of the card representing 
any individual insurance under the group policy, if properly signed 
by the employer, the insurance on such individual employee shall 
immediately cease, and the unearned premium paid on account of 
such insurance shall be returned by the company. 

(7) The insurance continues only so long as the insured remains 
with the employer, but, ‘‘Upon written application therefor by any 

individual insured who is not above the insuring age of years, 

within 31 days after the insurance upon the life of such insured is 
terminated by the individuaPs leaving the employ of the employer, 
the company will issue upon such life, without a medical examination, 
at its then regular rate for the attained insuring age of the insured 
a level premium whole life or endowment policy for an amount not 
exceeding the amount of insurance terminated upon the same life 
under this policy.^’ 

(8) The employer may elect to have the insurance on any em- 
ployee’s life paid in a fixed number of installments, not oftener than 
monthly nor for more than one year. If default occurs in any pre- 
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miuiu payment the policy may be reinstated upon evidence of in- 
surability satisfactory to the company. 

(9) In case of total, permanent disability the policy is payable 
after six months, either in a lump sum or in installments as the em- 
ployer may elect. 

Services Rendered by Group Insurance. — While some of these 
have already been referred to, the more important ones may be sum- 
marized as follows: 

(1) This form of insurance reaches the masses, and gives protec- 
tion to those whose need for it is greatest, and who cannot afford 
ordinary insurance because of low wages. Since lives are accepted 
in groups, the stronger lives support the weaker in preserving the 
insurability of the whole. Many persons are therefore enabled to 
have the benefit of a limited amount of insurance, who would be 
unable to meet the medical standard employed in individual in- 
surance. (2) It tends to keep the employee with the employer and 
thus proves valuable to the latter. Constant changes in the working 
personnel are expensive in the following respects: loss of time of 
the instructors, loss from idleness of machines, from waste of materials, 
and from the smaller productiveness of new hands. EfBciency re- 
quires a low rate of labor turn-over. Group insurance helps to create 
this by forming a bond of sympathy between worker and employer. 
(3) In the case of group insurance, agents for the most part solicit 
the employer and not the employees. Large economies in sales time 
are thus brought about. Commissions and renewals for group in- 
surance, it is stated, are approximately only one-third of the usual 
rate. Employer and employees, as a result, profit materially. More- 
over, only one policy is issued instead of hundreds of them. The 
wholesale plan of insurance also leads to economy in that the accounts 
are handled in the aggregate. The cost of medical examinations is 
also obviated and this, averaging between $3 and $5 per person, is 
an important consideration. There are also administrative economies, 
such as saving in postage, in premium notices, etc. Moreover, because 
business is held together by the group there is a diminution in loss 
from lapses. The latter is an expensive feature in individual in- 
surance. (4) Group insurance has been instrumental in bringing 
about an allied plan for group health and accident insurance. Com- 
pulsory workmen’s compensation acts protect workers only during 
the hours of employment. This plan grants protection outside of 
actual working hours. (5) Group insurance is regarded as a part 
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of the modern welfare movement. Group insurance should not be 
considered a substitute for individual insurance, but as an important 
supplement thereto. It is essentially pay-check insurance. (6) Many 
are insured under group insurance who would otherwise be indif- 
ferent. (7) It relieves employees from worry and does away with 
the necessity of ^'passing the hat^’ upon the death of one of their 
numbers — an advantage which may be stressed upon explaining the 
subject to employees. (8) It is a most practical method of rewarding 
faithful service. 

Obstacles to be Overcome in Writing Group Insurance . — ^Unless 
the insurance company, upon writing a group policy, explains to 
employees the advantages of such coverage, the workers may not be 
favorably impressed with it. They are likely to fear that group 
insurance will result in keeping wages lower than would otherwise 
be the case. Should this be the result, there would be no way of 
measuring the cost of protection to the employees, since there is no 
way of ascertaining the extent to which wages may be kept down 
because of it. This fear is strengthened by the common practice of 
terminating the employee’s protection under a group policy if he 
participates in a strike. Furthermore, group policies are usually 
written so that an employee of long standing cannot shift to a new 
employer without sacrificing the -greater part of his protection. For 
instance, suppose that a person who has remained in one employment 
until his protection under a group policy has reached, say, $4000, 
now shifts to another employer. Even if the new employer should 
hold a group policy, there probably would be a waiting period of 
six months during which this employee would receive no protection, 
and after which he would' begin once more to build up his protection, 
— ^the sum of $4000 being reached only after years of service with his 
new employer. Labor leaders fear, therefore, that group insurance, 
as at present conducted, may seriously lessen the mobility of labor. 

Employers do not relish the task of convincing their working per- 
sonnel of the benefits of group coverage. This is a task the insurance 
company should perform, with the employers’ cooperation, if the 
latter is to reap the advantage of the loyalty and efficiency which 
it is the purpose of group insurance to engender. To do this, and 
to overcome the hindrance to the mobility of labor, as well as to 
overcome the laborer’s objection that group insurance interferes with 
the efficacy of the strike, — ^these constitute the principal obstacles in 
the way of the expansion of this particular branch of the insurance 
business. 
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Geoup Health and Accident Insurance 

Origin and Nature. — Workmen’s compensation laws compel em- 
ployers to insure against accidental deaths and disablements of em- 
ployes arising out of, and in the course of, employment. In some 
states, compensation laws also cover industrial disease. Compensation 
laws do not compel insurance against deaths or disabilities arising 
outside of employment. Many employers, however, have taken group 
life insurance policies for their employees and have fostered the wel- 
fare of their workers in other respects. It is realized that although 
group life insurance protects against death, and workmen’s compensa- 
tion insurance protects against accidents arising in the course of 
employment, still further protection is necessary if employees are 
to be protected against ill health and accidents not incident to employ- 
met. Group health and accident insurance supplies this need. It is 
a part of the modern welfare movement, one of whose relief measures 
is the insuring of employees as a class — a measure which appears to 
bring about increased production and a more stable and contented 
working personnel. 

The contingencies insured against are those which are not covered 
by the 'workmen’s compensation acts, the intention being to supple- 
ment compensation insurance. In states which have no compensation 
laws, occupational accidents as well as non-occupational accidents and 
full health coverage may be granted. Pull coverage may also be 
granted when an employer wishes to augment the benefits provided 
by compensation insurance, since occupational accidents may also be 
included in group insurance. When occupational accidents and dis- 
eases are covered by compensation insurance, the group health and 
accident policy may be limited to non-oecupational accidents and dis- 
eases. Pull health coverage, however, that is, coverage of both occu- 
pational and non-occupational diseases, and insurance against non- 
occupational accidents, constitutes the benefit most commonly sought 
in this type of protection. 

To be eligible for protection, under a group accident and health 
policy at the time it goes into effect, employees must be actively at 
work for full time and for full pay. In other words, such a policy 
does not retroactively cover those who may be sick on the date when 
the contract becomes effective. If an employee, howepr, becomes 
incapacitated on the last day the policy is in force, 1j^|||benefits are 
payable subsequently, even though the policy expires. 
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Coverage and Period of Indemnity . — The benefit consists in a 
weekly indemnity for a stipulated period of time. The maximum 
coverage is ordinarily not greater than 66% per cent of the average 
weekly earnings, and not to exceed $40 per week. Twenty-six weeks 
is the most usual period during which the benefit is payable, with 
no benefit payable during the first 7 days of disability. This is for 
non-occupational accidents, as well as for both occupational and non- 
occupational diseases. Other plans are available, however, such as pro- 
vide a waiting period of 3 or 5 days, no payment for the first 3 days 
unless the period of disability exceeds 15 days, no payment for the 
first 7 days unless the period of disability exceeds 30 days. The 
period may be limited to 13, 26, or 52 weeks. Periods longer than 
52 weeks might be arranged, but after this period the insurance 
gradually changes to total and permanent disability insurance, so 
that the demand for a longer period is negligible, and few companies 
extend the benefit beyond one year. The percentage of wages may 
be less than the maximum, or the policy may provide for a flat sum 
payment of so much per week for the limited period. Thus one 
company quotes separate rates for the various plans, such as 3, 5, 
or 7, etc., days waiting period, with limits of 13, 26, and 52 weeks, 
and also for $10 weeldy indemnity to each employee, or per $100 
monthly payroll for a benefit of 50 per cent of wages. Rates for 
66% per cent of wages are found by increasing the quoted rates by %. 

The standard coverage provides weekly indemnity for temporary 
total disability resulting either from sickness or from accidental injury 
suffered while not engaged in the duties of the regular occupation. 
House confinement may or may not be required, the stipulation often 
being that full indemnity will be paid to the employee as long as he 
'^is wholly and continuously unable to perform the duties of his 
occupation,” subject to the contract limits. On the other hand, how- 
ever, the insurance does not ordinarily cover sickness or injuiies which 
are not of sufficient severity to require treatment by a physician. 
While accident coverage may be made effective from date of employ- 
ment, the contract often contains a clause stipulating that no in- 
demnity shall be payable for sickness commencing during the first 
15 days of employment ; but, subject to this stipulation, the insurance 
on individual employees may begin either at the time of employment 
or at the end of a specified probationary period. Such insurance will 
continue as long as the employee remains on the payroll of the em- 
ployer, or until he is retired on pension, or has reached the maximum 
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Policy- Provisions. — Tlie insuring clause sets forth that subject 
to the provisions of the formula the company, upon notice and proof 
of total disability caused by non-occupational accident or illness con- 
tracted during the term of the policy, will pay to an incapacitated 
employee the stipulated weekly indemnity. The waiting period, the 
requirement of attendance by a licensed physician, and such other 
restrictions and exceptions as may be made by the company, are also 
stated. The clause governing premium payments provides that the 
policy is issued in consideration of the application of the employer 
and the payment of premiums at the rate of so much per each $1.00 
of weekly indemnity (or so much per $100.00 of monthly payroll, 
benefit — per cent of wages with maximum of $ — per week) as 
determined by the application of the formula to the schedule of 
employees filed with the company, subject to certain provisions for 
premium adjustment, treated below. The formula commonly states 
that the insurance shall cover employees actually working on the 
date when the policy becomes effective, employees then absent after 
they return to work in good health, new employees after they have 
completed ‘‘an aggregate period of service of — months on full time 
and for full pay, and then employed on such basis, The amount 
of insurance as to each employee covered, and the period for which 
indemnity will be paid, is then stipulated. Concerning the eligibility 
of employees, the employer must furnish the company with the names 
of all employees as they become eligible, with necessary data as to 
each, in order that the company may determine the amount of the 
premium. New or additional insurance must be paid for at 
half the monthly premium rate for the month of entry, and 
the regular rate thereafter. Insurance on an employee ceases 
when the latter discontinues working for the employer, regard- 
less of the manner in which the employment is terminated. 
On a stipulated day of each month the employer must furnish 
the company with the names of all employees whose insurance 
is reduced, the amount and date of the insurance discontinued, the 
names of all persons ceasing to be in his employment during the 
preceding month, upon whom insurance is discontinued, with the date 
of termination and the amount of insurance discontinued in each 
instance. An unearned premium is then returnable on account of 
discontinuances equal to half of the monthly premium payable for 
such insurance for the particular month during which the insurance 
ceased. The company is then in position to furnish the employer with 
a monthly statement of premium adjustment, taking into account the 
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changes in coverage due to additions, increases, reductions and dis- 
continuances. The employer is credited with unearned premiums 
returnable, and debited with premiums for continuances, additions 
and increases to arrive at the amount he must pay for each month’s 
protection. The company reserves the right to inspect the payrolls 
or other records of the employer in order to verify or determine the 
amount of insurance and the premium payable. 

The contract does not apply to injuries or sickness suffered outside 
the continental limits of the United States or Canada north of the 
60th degree, nor to those suffered as a result of war or participation 
in aeronautics. The policy may be renewed ^^from year to year for 
a further term of one year by and with the consent of the Company 
at such premium rates as may be determined by the Company. ’ ’ It 
is thus observed that the company may increase the rate, or refuse 
to renew the policy at the end of any policy year, if it so desires. The 
contract may be either participating or non-participating. An indi- 
vidual certificate is issued to each employee covered, as in group life 
insurance. 

Selection. — Selection on the part of the company begins by 
eliminating certain groups of employees, such as those engaged in 
aeronautics, from the list of possible prospects. Other groups may 
then be classified with a view to adjusting premiums to the hazards 
involved. There is no legal definition of group accident and health 
insurance. In writing insurance of this character, the companies 
follow in general the definition of group life insurance. In other 
words, group accident and health contracts must include all the 
Employees, or all of any class or classes thereof grouped according 
to conditions pertaining to employment, and upon a basis which will 
preclude individual selection. It is customary to fallow the practice 
in group life insurance of limiting the policy to employees of one 
employer. To encourage membership in an organization including 
only a part of a group of employees, an employer may take a policy 
covering only members of the association. In such cases it is stipu- 
lated that at least 75 per cent of the total eligible employees shall 
be members of the association, in order to prevent adverse individual 
selection. The requirement that the employer shall pay a substantial 
proportion of the premium is designed to prevent malingering by 
making the einployee’s return to work after illness a matter of 
pecuniary interest to the employer; i.e., any considerable malingering 
on the part of employees would soon influence the employer’s premium 
rate. Moreover, the employer is made responsible for carrying out the 
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terms of the contract including the payment of premiums. To require 
him to contribute a considerable part of the premiums will make him 
feel his responsibilities more distinctly and exert himself more dili- 
gently in collecting the employees^ contributions.^ 

To eliminate individual selection, then, the contract as indicated 
in part above, is very specific as to the employees covered, as to what 
percentage of the contributory group must accept the insurance, as 
to the date when and the length of time for which they are covered 
and as to the method of determining the weekly benefit so that it will 
apply automatically to each employee covered. It is impracticable 
to allow an individual employee to determine the amount of his own 
benefit, since this would encourage adverse selection in that those in 
poor health would be inclined to select high coverage. The floating 
laborer may be eliminated by requiring three to six months’ employ- 
ment before becoming eligible for the insurance benefits. All of those 
who are employed at the inception of the contract, however, are 
generally covered, regardless of the waiting period applied in the case 
of subsequent additions to the force of employees. Were it not for 
the fact that the contract excludes those who are ill when it becomes 
effective until such time as they shall return to work in good health, 
considerable difficulty might result from the willingness of employers 
to accept a policy at times when a large number of employees are 
on the sick list. 

It is not impossible to grant protection of this kind to part-time 
workers who may have more than one employer, although the contract 
usually excludes them. If it were desired to grant such protection, 
the amount of weekly benefit apparently should be a percentage of^ 
weekly wages and the premium computed as so-much per $100 of 
payroll. The risk of adverse selection through an individual em- 
ployee’s carrying heavy personal accident and health insurance at 
his own expense in addition to the benefits under a group policy, is 
something the companies cannot well avoid. The remedy for abnormal 
loss is to raise the premium rate, or if the policy is participating, 
to reduce the dividend. General over-insurance of aU employees must 
be avoided. 

Premiums. — ^Premium computations for this type of insurance 
involve many of the same principles as do other premium determina- 
tions. The loss ratio, corresponding to the mortality rate in life 
insurance, must first be estimated with a fair degree of accuracy and 

2 Craig, James B., Group Healtk Insuranee, in Proceedings, Casualty Actuarial 
and Statistical Society of Anaerica, Vol. VII, Part I, p. 80. 
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on a conservative basis from the company’s point of view. A proper 
allowance for expenses and contingencies may then be made, and 
the gross rate arrived at in the usual manner. The Manchester Unity 
Tables, considered the most satisfactory basis for health insurance 
rates in this country, have been generally adopted. They are also 
used in computing rates for non-occupational accident and full health 
coverage, the usual insurance provided by group health and accident 
policies, as explained above. The Manchester Unity Tables show the 
rate of sickness for each age and as regards duration, but the need 
for simplicity has resulted in the general adoption of an average rate, 
Mr, E. E. Cammack of the ^tna Life Insurance Company, states 
that if all employees insured under group policies were considered 
to be age 40, the resulting aggregate group health premium would be 
approximately the same as if individual ages were taken. Hence, 
calculations have generally been based on that age. On commercial 
risks, Mr. Cammack has estimated that 13 per cent of the total amount 
of disability arises from occupational accidents. The probability of 
occupational accident varies with the nature of the industry, since 
some occupations are more hazardous than others, Mr. James D. 
Craig, in a paper published in the Proceedings of the Casualty 
Actuarial and Statistical Society of America, Vol. VII, Part I, 
describes Mr. Cammack ’s method as follows: 

(Mr. Cammack) then subdivided the rate of sickness of the 
Manchester Unity A H J group into periods of sickness according 
to the formulae on pages 591-593 of the Report for 1912-1913 on the 
Administration of the National Insurance Act, Part I, and prepared 
^ premium rates for a full health and foreign to occupational accident 
group contract. The net premium at age 40 according to the A H J 
table for a benefit of $10 a week from the second to the 27th week 
is $7.28 and deducting 13 per cent for occupational accidents, the net 
premium for foreign to occupational accidents and full health benefit 
is $6.34. The experience of the Metropolitan Life on a group policy 
during the years 1915-1918 indicates that from the 2d to the 14th 
weeks the claims actually incurred were 71% per cent of the expected 
under the Manchester Unity A H J Table. For the 15th to the 27th 
week the Metropolitan experienced 158.3 per cent, or a total per- 
eentage for the 2d to the 27th week of 86.6 per cent as compared with 
Mr. Cammack’s 87 per cent. The Metropolitan’s experience was on 
male lives exclusively, whereas the experience of the Manchester Unity 
includes some females. It may be that the Metropolitan’s rate is 
higher than would be experienced under commercial policies generally, 




GROUP HEALTH AND ACCIDENT INSURANCE 327 


but if it is assumed that the Metropolitan’s rate represents the normal 
for an average grade of men in a non-hazardous occupation insured 
under a health policy, the net premium of Mr. Cammack would apply 
only to such groups. If, however, a group is assumed to consist of 
90 per cent males and 10 per cent females and that the female sickness 
rate is 200 per cent of the male, then the net premium would be raised 
from $6.34 to $6.97 and a gross premium of $10 a year would be 
required to provide for a loss ratio of 70 per cent. 

'‘For risks covering more than 10 per cent females the rate would 
have to be increased accordingly, and while a reliable experience on 
females has not yet been published the experience of the Metropolitan 
indicates that substantial increases will be necessary. The general 
scale is 

"When the group consists of from 11 per cent to 20 per cent 
females increase of 15 per cent. 

"When the group consists of from 21 per cent to 30 per cent 
females increase of 25 per cent. 

"When the group consists of from 31 per cent to 40 per cent 
females increase of 35 per cent. 

"When the group consists of from 41 per cent to 50 per cent 
females increase of 45 per cent. 

"When the group consists of from 51 per cent to 60 per cent 
females increase of 55 per cent. 

"When the group consists of from 61 per cent to 70 per cent 
females increase of 65 per cent. 

"When the group consists of from 71 per cent to 80 per cent' 
females increase of 75 per cent. 

"When the group consists of from 81 per cent to 90 per cent 
females increase of 85 per cent. 

"When the group consists of from 91 per cent to 100 per cent 
females increase of 95 per cent. 

"With a basic rate of $10 for a benefit of $10 a week from the 2d 
to the 27th week inclusive so derived Mr. Cammack proceeded to 
prepare rates for other periods. To the premium so computed for 
the last few days of the first week an additional 20 per cent was added, 
as there are certain circumstances of a practical nature which enter 
into a rate covering first week’s sickness. It is a grave question 
whether or not such full coverage should be granted, as malingering 
is encouraged and the cost of administration of this sickness will 
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probably be increased out of proportion to the increase that could be 
made in the premium. The final rates so prepared by Mr. Cammack 
to cover benefits from 3 days to 54 weeks are presented in the table 
below.’’ 


Period for which 
Indemnity is Pay- 
able, Countmg from 
Commencement of 
Disability 


3 days 

5 

6 

7 

8 

9 “ 

10 

11 

12 

13 

2 weeks 

3 

4 

5 

6 

7 ‘‘ 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 


Annual Premium 
for Indemnity 
of $10 a Week 


$1.35 
2 20 
2.63 
3 05 
3 45 

3 81 

4 15 

4 46 
4.75 

5 01 
5 24 
6.91 

7 85 

8 40 
8.85 

9 25 
9 60 
9 92 

10.20 
10 48 
10 73 

10 98 
11.20 

11 41 
11 61 
11 80 
11.96 
12.11 
12.26 
12.39 
12.51 
12.63 


Period for which 
Indemnity is Pay- 
able, Counting from 
Commencement of 
Disability 


24 weeks 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 ‘‘ 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 '' 

51 '' 

52 

53 

54 


Annual Premium 
for Indemnity 
of $10 a Week 


^12.74 
12.85 
12.94 
13.04 
13.11 
13 20 
13 28 
13 35 
13 43 
13 50 
13 56 
13 63 
13 69 
13.75 
13 81 
13 86 
13 91 

13 98 

14 03 
14 08 
14 11 
14 16 
14 20 
14 25 
14 29 
14 33 
14 36 
14 40 
14 44 
14 48 
14 51 


When occupational accident coverage is desired as well as non- 
occupational and full health, an additional premium must be charged 
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depending on tlie degree of occupational hazard. To avoid over- 
insurance, one company stipulates that the weekly indemnity thus 
provided, together with the Workmen’s Compensation benefits, shall 
not exceed $40.00 nor 66% per cent of the employee’s weekly wage. 

Rates can he quoted only after inspection of working conditions, 
and after full information has been received. The following schedule, 
however, gives the minimum participating rates quoted by one large 
company for five different plans referred to above, these rates being 
applicable to the better classes of risks where all conditions are 
favorable and there are no special occupational hazards. 

MINIMUM MONTHLY PAYMENTS 



For Each $10.00 of 
Weekly Indemmty 
(Benefit, Flat Sum 
for Each Employee) 

Per $100.00 of 
Monthly Payroll 
(Benefit, 50% 
of Wages) 

Plan 


Limit 



Limit 



13 

Weeks 

26 

Weeks 

52 

Weeks 

13 

Weeks 

26 

Weeks 

52 

Weeks 

(1) No payment for first 3 days (3 day 
waiting period) . . . . , 

1 88 

1.06 

1.19 

1.02 

1.22 

1 37 

(2) No payment for first 5 days (5 day 
waiting period) 

81 

.98 

1.12 

.93 

1 13 

1 29 

(3) No payment for first 7 days (7 day 
waiting period) 

.74 

.91 

1.04 

.85 

1 05 

1 20 

(4) No payment for first 3 days unless 
period of disability exceeds 15 
days (3-15 exception) 

.93 

1.11 

1.25 

1.07 

1.28 

1.44 

(5) No payment for first 7 days unless 
period of disability exceeds 30 
days (7-30 exception) 

.77 

.95 

[ 

1 09 

.89 

1.10 

1 26 


Rates for 66f % of wages are found by increasing the above rates by J. 


Modification of Premium Rates . — These rates are increased when : 

(a) It is found that there is an unusually large proportion of 
employees at the older ages. 

(b) The percentage of women employees is in excess of 10 per 
centj the extra rating being determined as a percentage of 
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the mimmuin rate for the plans selected, determined accord- 
ing to the following rules ; 


Per Cent of Women 

Extra Rating 
as Per Cent of 

11 to 

20 

Minimum Rate 

15 

21 to 

30 

25 

31 to 

40 

35 

41 to 

50 

45 

61 to 

60 

55 

61 to 

70 

65 

71 to 

80 

75 

81 to 

90 

85 

91 to 100 

95 


(c) The nature of occupation or conditions of employment are 
such as to require an extra premium. 

This company urges its agents not to solicit risks involving an 
additional disability hazard without securing permission and quota- 
tions from the home office. As examples of hazardous risks, the fol- 
lowing are quoted: Lead workers, pottery employees, felt workers, 
furriers, tannery employees and workers in dusty trades or in the 
manufacture of chemicals or in processes involving the use of arsenic, 
mercury, wood alcohol, benzol, carbon bisulphide, aniline dyes, fuming 
acids or poisonous gases, or exposure to extreme heat. Considerations 
that govern the acceptance of the risk and the determination of the 
'^premium, as well as the advantages and disadvantages of this form 
of protection, are similar in most respects to those enumerated under 
group life insurance. 

Commissions. — Group health and accident insurance partakes of 
many of the characteristics of compensation insurance, although it 
differs in one important particular; namely, it is not compulsory. 
Its existence, therefore, depends on the favorable attitude of em- 
ployers, and this can only be brought about to a satisfactory degree 
by the efforts of agents. In other words, this type of business is 
similar to life insurance in that a well trained and well paid agency 
force is necessary to place any considerable amount of it on the books 
of the companies. England’s experience under the National Health 
Insurance Act indicates that such insurance should be carried by 
private underwriters, that the loss ratio should constitute 70 per cent 
of gross premiums, that the companies should limit their margins for 
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expenses of management, and their commissions and profits to 30 per 
cent of premium income, and that commissions should be limited to 
5 per cent of premium income.^ When an agent persuades an em- 
ployer to take voluntary group health and accident insurance, how- 
ever, his remuneration probably should be more than 5 per cent 
of the first premium in many instances, since it is often as difficult to 
sell a small policy as a large one, and since his greatest task is accom- 
plished when he first persuades the employer to purchase a policy. 
Hence, a graded scale of commissions is desirable, under which larger 
commissions are payable the first year, and a higher percentage of 
premiums is allowed for groups paying small premiums than for those 
paying large ones. It would seem that a scale of commissions might 
be determined from experience, with a view to producing the volume 
and kind of business most satisfactory to the company. In other 
words, if an increase in commissions is followed by an increase in 
desirable business, the company will not lose, and a greater proportion 
of the population will be covered. The cost per unit in force is not 
likely to be thus excessively increased, owing to the competition and 
the difficulty of selling high-priced insurance. 

The practice of companies as regards first-year commissions varies 
quite widely, some paying as high as 17^ per cent when the premium 
is $5000 or less. Renewal commissions also vary, one company paying 
5 per cent for 5 years when the premium exceeds $10,000, with greater 
percentages for smaller amounts. In general, first-year commissions 
are greater and renewals less than 5 per cent, the average being 
slightly in excess of this percentage, and total administrative expenses 
are generally kept within 30 per cent of the gross premiums. 

3 Craig, James D., referring to conclusions of the Committee appointed to 
consider proposed, changes in the British Workmen’s Compensation Law, in Pro- 
ceedings, Casualty Actuarial and Statistical Society of America, Vol. YII, Part I, 
pp. 90 and 91. 
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Ijstdustrial Insurance 

Industrial life insurance is especially designed for the ‘v\^age-earn- 
ing or industrial classes who would have difficulty in meeting the 
annual, semi-annual or quarterly premium payments of ordinary in- 
surance. It consists in issuing a small amount of insurance to an 
individual on the level premium plan, the premium being payable 
weekly,^ and usually being some multiple of 5 cents. Hence it is 
often called ‘^weekly premium’’ insurance, and sometimes “nickel,” 
“dime,” or “quarter” insurance. The amount of insurance per unit 
of premium varies with the age of the risk. The premiums are usually 
collected each week by house to house visitation. The principal pur- 
pose is to insure each member of the family for an amount sufficient 
to meet last illness and burial expenses. 

Burial associations and friendly societies have provided a sort of 
burial insurance for many centuries. The first industrial insurance 
company in England, however, was not established until 1849. It 
was known as the Industrial and General Insurance Company. In 
1854 the Prudential Mutual Assurance Investment and Loan Associa- 
tion began writing this form of insurance. This company later changed 
To the Prudential Assurance Company, under which name it has be- 
come famous. Young children were not accepted at first by this 
company, but later on business was accepted at any age from 3 
months to 60 years. The British Government Post Office Department 
commenced writing industrial insurance in 1865,^ but the post office 
plan has met with but little success.^ # 

The success of the Prudential of England be^n to attract serious 
attention in this country in 1875. In that year the Prudential Friendly 
Society, which afterwards became the Prudential Insurance Company 
of America, issued its first industrial policy. The John Hancock 

1 MontUy premiums, payable every four weeks, are frequently used by British 
companies, especially for endowments. 

2 Buchanan, J. D., in Transactions of the Actuarial Society of America, Tol. 
XXII, pp. 36-38. 

3 G-ore, John K., ibid,, pp, 72-73^ 
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Mutual Life, and the Metropolitan Life Insurance Company followed 
in 1879. Many difficulties were encountered in the early years, ex- 
penses were heavy, mortality experience was not particularly favor- 
able, and because of the failures in the early 70 ’s and the activities 
of fraternal insurance enthusiasts, old-line companies were not at that 
time held in high esteem. Following the initial period, the business 
grew quite steadily until at the close of 1922 there was $8,650,000,000 
of industrial insurance on the books of the companies writing it. 
The Metropolitan, the Prudential, and the John Hancock:, now write 
the bulk of the business. In addition to mere growth, the outstanding 
features of the progress of industrial insurance are the development 
of the peculiar agency organization necessary to its successful conduct, 
the increasing liberality of the policy-contract, the systematic prosecu- 
tion -of health and welfare work, and a gradually decreasing expense 
rate, which has made possible a return to policyholders in the form 
of dividends, although the nature of this business is such as to make 
its cost high, compared with ordinary insurance. 

Policy Contracts. — ^In this country, early industrial policies pro- 
vided for a weekly indemnity during sickness, an annuity in old age, 
and a burial fund in case of death. The sickness insurance feature 
and the annuity provisions were speedily abandoned, however, inas- 
much as they resulted in a high claim rate for sickness and were 
beyond the means of the working man. In addition to a disability 
benefit, discussed below, infantile and adult burial funds constitute 
the principal benefits granted in recent years, although non-cancellable 
sickness benefits have been successfully issued in connection with in- 
dustrial life insurance abroad since 1909. The amount of insurance^ 
on infantile risks is limited by statute, a table being printed in chil- 
dren’s policies showing the amount of the benefit each year. Since 
the probability of death decreases from birth to about age 10, the 
amount of insurance per unit of premium is greater at older ages 
of entry. Also, the level rates being lower per unit of insurance 
at older ages up to age 10, if a policy is taken at age 2, say, the 
amount of insurance payable may be increased as the policy grows 
older. Thus for a weekly premium of 5 cents it may be provided 
that in the case of a child insured at age 2 next birthday, $12.50 will 
be paid if death occurs when the insurance has been in force less 
than 6 months, $25.00 when the duration is more than 6 months but 
less than one year, $34.00 when the duration is one year, and sums 
greater for each succeeding year’s duration, up to 8 or 10 years. It 
is customary in both infantile and adult policies to pay but half of 
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the benefit if death from any cause other than accident occurs during 
the first 6 months. This compensates in part for the absence of a 
medical examination. 

During the decade from 1890 to 1900, companies began issuing 
so-called intermediate policies consisting in most instances of contracts 
for $500 of insurance with level premiums payable quarterly. Such 
policies have been adapted to industrial business between ages 14 and 
50, the premium varying with one company from 19 cents per week 
at age 14 next birthday, to 71 cents at age 50, for $500 of insurance. 
These intermediate policies are similar to ordinary policies in that 
the amount of insurance remains the same at all ages, but the pre- 
miums are payable weekly and are greater at the older ages. Adult 
industrial policies are for relatively high amounts at the younger 
ages, the amount of insurance per unit of premium decreasing as the 
age advances. 

Industrial policies may be written on the whole-life, limited-pay- 
ment life, endowment, or other plans. It is desirable that a company 
confine itself to a relatively small number of contracts, and that the 
provisions of each should be drawn up in such a form as to be easily 
understood by the agent and the policyholder. Routine work in 
carrying out the policy’s provisions should be kept to a minimum. 
Many of the provisions of industrial policies in this country are similar 
to those of ordinary policies. A few of the more interesting features, 
and some of those not found in ordinary policies, are herewith set 
forth : 

1. The weekly premiums may be paid to any authorized agent or 
at the home office of the company. The latter provision is necessary 
because circumstances may arise which make it necessary for the 
policyholder to remit directly to the home office in order to make the 
payment within the grace period, which is usually four weeks. Some 
industrial companies grant postponement of premiums in case of 
strikes or lockouts. An allowance of 10 per cent of premiums is some- 
times made if premium-payments are made directly to the head office 
or district office. Most industrial policies permit the policyholder to 
surrender within two weeks, if dissatisfied, and receive a refund of 
the premiums paid. 

2. The company retains the right to pay the proceeds of a policy 
to any relative by blood or marriage, or to any other person, who, in 
the opinion of the company, is entitled to the proceeds on account 
of having incurred expenses because of the insured or of his burial. 

3. The policy is void if at the time of its issue the insured has 
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another industrial policy with the same company, unless it is endorsed 
so as to permit the policies to run concurrently. This is to enable the 
company to keep insurance within the limits it will take, without 
trying to check up every policy at the home office by means of a name 
index. 

4. Some companies do not permit the assignment of industrial 
policies. 

5. The total and permanent disability benefit usually becomes pay- 
able only in ease of loss of eyesight, of both hands, of both feet, or 
of one hand and one foot, the benefit consisting of one-half of the 
insurance in cash and one-half as a paid-up policy. 

6. Industrial policies are written both on the non-participating 
and the participating plan. Dividends on participating industrial 
contracts may begin at the end of the second year, but usually they 
do not commence until the end of the fifth year. After that, they are 
distributed annually. To avoid administrative work, policyholders 
are not given many options concerning the use of their dividends. 
Some policies stipulate that dividends will be granted only in the 
form of paid-up additional insurance, while others provide for dis- 
tribution in cash or for the elimination of a certain number of pre- 
mium payments. 

7. Non-forfeitable surrender values are granted, usually after 3 
years if all premiums have been paid, although some policies have 
no value until after 5 years. The values are granted in cash, in 
extended term, or in paid-up fractional insurance, but most policies 
do not provide for a cash payment until after 10 years from date 
of issue. A surrender charge is usually made if the policy is sur-^ 
rendered before the end of 20 years. It is customary for the company 
to make the extended termor the paid-up fractional insurance privilege 
automatic. Extended term insurance is likely to prove unsatisfactory 
to the policyholder, but paid-up fractional insurance is more expensive 
to the company, the care and final settlement of lapsed policies involv- 
ing considerable difficulty. In fact the company is likely to lose all 
trace of the policyholder who in many instances does not know that 
his policy has a value under an automatic non-forfeiture privilege. 
Automatic premium loans are not granted. Such loans might assist 
in keeping insurance in force during periods of unemployment, but 
they would involve administrative expenses and are subject to the 
other objections to automatic non-forfeiture privileges. 

Another reason for not granting surrender values in cash is that 
80 or 90 per cent of industrial business is done through women. It 
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is the womaii who insures the whole family and keeps the insurance 
in force. It is asserted that it would be unfair to allow a husband 
to surrender his policy for cash only in order to satisfy some transient 
need, thus depriving his dependents of protection for which they have 
provided out of their weekly allowance. 

Premium Calculations. — ^The distinctive features of industrial 
insurance are that premiums are payable weekly, are collected by 
house to house visitation, and are of even amount — the amount of 
insurance being the variant. Some authors include a fourth feature ; 
namely, that industrial insurance affords facilities for insuring the 
entire family.^ As in other premium calculations, the principal factors 
in determining the amount of insurance corresponding to a unit of 
premium are interest, mortality, and expenses. In estimating the 
interest rate which may be safely used in the computations, prac- 
tically the same considerations apply as in the case of ordinary busi- 
ness, Concerning mortality, most companies of reasonable size might 
base rates on mortality tables constructed from their own experience. 
Both population tables and experience under ordinary business have 
been used in the past, but of late years the Standard Industrial table 
has been extensively employed. It is probably our most reliable table 
for industrial business. Loading for expenses constitutes quite a prob- 
lem since most of the elements involved in loading ordinary premiums 
must be considered, and in addition the high expense of house to house 
calls, together with the possible future trend of expenses, must be 
estimated. The expenses of this business have always been high despite 
the efforts of the companies to keep them down. Considerable progress 
"^has been made towards reduction by better organization, the larger 
industrial companies being very efficiently managed, but it is doubtful 
if any further great economy can be brought about in the future if 
the business is to continue to increase as rapidly as it has in recent 
years. 

It is customary to calculate the amount of insurance for a unit of 
premium. Then for premiums higher than the unit premium, the 
amount of insurance is usually varied in direct proportion to the amount 
corresponding to the unit premium; that is, for twice the unit premium, 
twice the amount of insurance may be granted. Suppose that the unit 
premium is taken as 5 cents per week, and that a cost analysis shows 
that a charge of K per cent of the gross premium is sufficient to meet 
expenses and provide for contingencies. The percentage method 

4 Huebner, S. S., Life Insurance, p. 277, and Buchanan, J. D., in Transactions 
of the Actuarial Society of America, Vol. XXII, p. 37. 
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appears to be quite equitable for loading this type of business since the 
greater proportion of the expenses is a percentage of the gross premium, 
the agent^s remuneration (the largest single expense) usually being a 
percentage of sums collected. Collection expenses, commissions and 
taxes are a percentage of the gross premiums. An analysis of expenses 
indicates that home office expenses are the only ones which do not vary 
roughly with premiums. Theoretically, a more correct method of 
loading would consist in using a relatively large percentage plus a 
small constant. But since the Standard Industrial table, generally 
taken as the basis of net premiums, overstates the mortality, the result^ 
ing concealed loading is higher at the younger ages of entry. In prac-s 
tice, therefore, the percentage method yields satisfactory results. It is 
demonstrated in Chapter VIII that when the percentage, K, is taken 
on the gross premium, the gross premium may be found by multiplying 

the net premimn by gross premium were given, the net 


2 

premium may be found by multiplying the gross premium by — j — . 

Thus if the gross premium were 111.111, and if if = 10 per cent, 
1—1 9 

111.111 X — = 111.111 X j- — 100, the net premium. It appears 

that 5 cents per week may be considered as roughly equivalent to 
$2.60 per year; that is, .05 X 52 = 2.60. If $2.60 is considered the 

2 

gross annual premium, the net annual premium would be, 2.60 X — j — , 

or 2.60 (1 — J?). Now if P* has been determined as the net annual level 
premium for 1 of insurance according to any mortality table and interest ^ 
basis, the insurance equivalent to a net annual premium of 2.60 (1 — if), 
on the same basis may be found by proportion. Thus if S denotes the 
amount of insurance for a 5-cents-a-week policy, S :1:: 2.60 (1 — if) : P*, 


whence /S = 


2.60(1 - if) 


, the amount of whole-life insurance equivalent 


at age a; to a gross premium of 5 cents per week for an adult industrial 
policy. 

For an n-year endowment insurance: 


S - 


2.60(1 - if) 
P*^ 


And for an n-payment life insurance: 

2.60(1 - if) 
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These formulas may be used to determine roughly the amoxmt of 
adult industrial insurance corresponding to a unit of premium, and they 
serve to illustrate the principles involved in the calculation. They are 
based on the false assumption that premiums are paid in advance at the 
beginning of the policy-year and that claims will be paid at the end of 
the policy-year in which they arise, since is calculated on that basis. 
It is shown in a previous chapter that P® may be determined for insur- 
ance payable at the moment of death, and when one mth of P» is payable 
m times a year. Determine P* on the assumption that the weekly 
premium will be paid 52^ times a year, adjust for payment at the 
moment of death, and substitute the resulting values for P^ in the 
formulas, if greater accuracy is desired. To provide for initial expenses, 
charge enough to meet them and carry the risk that year, after which 
let K' represent the percentage of the gross premium necessary to pay 
renewal expenses, and substitute it for K, and P^+i for P*, in the for- 
mulas. More detailed calculations are required for varying amounts 
of insurance in the early years of an infantile policy. Many elements 
that cannot be calculated with precision, such as the rate of lapse, what 
proportion of lapses will result in a loss to the company, the effect of 
unemployment on the operation of adverse selection, variations in 
administrative and clerical expenses, the advisability of meeting com- 
petition, etc., enter into the final determination of the schedule of gross 
premiums. The participating plan has many advantages, therefore, 
although if any considerable business appears to be unprofitable, 
whether it is participating or non-participating, it may be allowed to 
lapse by the exercise of a little ingenuity in managing the agency force. 
Since the lapse ratio is so great, it seems probable that industrial policies 
remain on the books but a short time, on the average, so the correction 
in rates might easily be made. Nevertheless, in practice it has gen- 
erally been found that rates are redundant rather than too low. 

Valuation. — The three principal tables used in the valuation of 
industrial business in this country are the Actuaries’ table, the Ameri- 
can Experience table, and the Standard Industrial table. Three and 
one-half per cent is the customary rate of interest, 4 per cent being 
used on business issued prior to 1901. The same principles apply in 
the valuation of industrial business as in the ease of ordinary in- 
surance, but it must be remembered that the premiums are payable 
weekly. In ordinary business the net annual premium is the initial 
value at issue, but this is diminished by mortality more than it is 
increased by interest earnings, so that the terminal value at the end 
of one year is less than the original premium. The second year’s 
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premium is then added to the terminal value to arrive at the initial 
value at the beginning of the second year. This again diminishes to 
the terminal value at the end of the second year. The mean of the 
initial and terminal values is, therefore, gi eater than the terminal 
value. In industrial insurance, however, it is not desirable to require 
the company to hold the mean of the initial and terminal values as 
its legal reserve liability under the policy, since the premium is pay- 
able weekly during the year instead of annually in advance. Thus 
the first year, the company does not have the entire annual premium 
in its possession from the outset, and at the beginning of the second 
year the company has only the preceding terminal value plus one 
weekly premium. Hence the reserve liability to be reported to the 
state insurance department is the mean between two terminal net 
values, one at the end of the preceding policy-year and the other at 
the end of the current policy-year. The assumption is that on Decem- 
ber 31 policies written during the closing calendar year have been 
in force for an average duration of six months. 

This method has been criticized because the heavy lapse ratio dur- 
ing the first two policy-years results in a larger proportion of lapses 
among policies written during the first half of the calendar year than 
during the last half. Consequently, of the policies remaining in force 
on December 31, more were written during the last half of the calendar 
year, and the average duration has been less than six months. Also, 
when business is steadily increasing, more policies are written during 
the last six months than during the first half of the year. The method 
therefore results in requiring companies to report too high a reserve 
liability on account of industrial business, especially during the early 
policy-years. Of course when policies are lapsed after having been 
in force for some time and yet not long enough for the non-forfeiture 
feature to have become operative, the company is released from reserve 
liabilities on account of them. Nevertheless there is a considerable 
strain on the company when it is required to set up the full premium 
value of recently issued policies and also meet the high initial ex- 
penses. It is practically impossible for a young company to establish 
an industrial business unless some method other than full valuation 
is permitted. Some states permit a deduction from the full reserve 
liability. For instance the insurance commissioner of Massachusetts 
may allow a deduction from the full value of seven-twelfths for the 
first yearns issues and one-fourth for the second year’s issues of policies 
issued within two years of the date of valuation. Other states permit 
preliminary term valuation, still others have no statutory requirement 
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governing the valuation of industrial business, and a few require full 
premium values. 

Office Methods of Valuation , — In preparing to make the valuation 
of a company’s industrial business, it is convenient to calculate and 
tabulate the reserve liabilities per unit of premium. This may be 
done, just as the amount of insurance per unit of premium may be 
ascertained. To quote Mr. Buchanan’s excellent paper, published in 
the Transactions of the Actuarial Society of America, Yol. XXII, 
pp. 43 et seq., ^‘The actual work of preparing the data and making 
a valuation, considering the large number of policies on the books 
of an Industrial company, may be carried on with comparative sim- 
plicity by a Group Valuation method. The details of the work would 
vary in different companies on account of varying conditions but the 
following is a general description of a method of conducting the work 
for the main body of an Industrial business. In some companies 
more subdivision of the work would be required than is here shown. 

‘^The Actuarial records are kept on cards. Cards for new business 
are written from the applications accepted each week. The records 
are adjusted weekly by picking out the cards for the policies the 
agent reports for lapse and for the policies becoming claims and 
inserting from the lapse file cards for revivals by use of the revival 
applications. Tabulations are made each week by policies and units. 
A unit may be taken as a 5 cents a week premium. The use of the 
unit rather than the actual amount of insurance in the intermediate 
stages of the work reduces the size of the figures to a minimum. The 
cards for issued policies are sorted into groups by plan and age and 
^ each group totalled. The cards for lapses, claims, and revivals are 
sorted by plan, year of issue and age. Mechanical sorting and 
tabulating machines may be used very advantageously for this work. 
The results of the tabulation are recorded each week on weekly tabula- 
tion sheets. These sheets are totalled and the totals are checked by 
means of the agency records. At the end of a month the weekly 
tabulation sheets for the month are combined into a monthly tabula- 
tion sheet which shows the issues, lapses, revivals, etc., in each valua- 
tion division for the month. After the monthly tabulation sheets 
have been checked the figures are transferred to a register containing 
a record of the policies and units in force for each valuation division. 
It also contains columns in which may be entered each month, accord- 
ing to the number of policies and units, the new issues, revivals, 
lapses and claims in order to make the adjustments necessary to carry 
forward the business existing from month to month. When the exists 
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ing business has been obtained from each valuation division, to make 
the valuation it is simply necessary to transfer such data from the 
register to ruled valuation sheets headed according to plan and year 
of issue with columns for the age, number of policies, number of units, 
amount of insurance per unit, amount of reserve per unit, etc. Mul- 
tiplying the number of units by the amount of insurance per unit 
and the reserve per unit, accumulating and totalling gives the in- 
surance in force and the amount of the reserve liability.’’ 

Selection and Mortality. — Since the average amount insured 
under an industrial policy is small, heavy medical or inspection ex- 
penses are not permissible. Companies set up a minimum of from 
$250 to $500 of insurance, below which no medical examination is 
required. The company may provide for an inspection by a represen- 
tative other than the agent, but risks are often taken on statements 
concerning health made by the insured and a responsible agent. In- 
spection or a medical examination may be required in doubtful cases, 
but even when the amount of insurance applied for exceeds the com- 
pany’s limit for non-medical business, only the short form of examina- 
tion is required, which means the examination is not so thorough as 
it is for ordinary business, and a lower fee is paid for it. 

Inquiry is made as to the history of past illness, as to occupation, 
and as to present state of health, but companies do not obtain as 
definite and complete information as in ordinary insurance. Because 
of this, and because industrial business is drawn from a different 
stratum of population, the mortality rate experienced on it is higher 
than that on ordinary business. There has been a distinct improve- 
ment in the mortality of the general population in recent years, how- ^ 
ever, due to public health work, better medical service, improved 
liousing conditions, disease and accident prevention campaigns, and 
the welfare work of the companies. Lower mortality rates among 
industrial policyholders might therefore be expected. Other factors 
that may tend to lower the mortality of industrial risks are better 
distribution of business by districts, the development of a higher 
degree of responsibility on the part of the field force in the selection 
of risks, the avoidance of classes and races of unfavorable mortality 
experience, and the encouragement of endowment insurance. The 
mortality of industrial risks, however, is higher than that of the 
general population. This may be due to the fact that a large propor- 
tion of the insuring public take ordinary insurance.^ 

5 Little, J. F,, in Transactions of tke Actuarial Society of America, Tol. XXII, 

p. 60. 
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Siirplus,- — While the mortality rate is higher among industrial 
than ordinary risks, when care is used in selection, the actual mortality 
is lower than that on which premium calculation and valuation is 
based. Interest earnings are usually higher than assumed, and there 
may be a considerable saving in the matter of expenses provided for 
in the loading. Thus surplus funds may arise in the same manner 
as in ordinary business. Over 90 per cent of industrial business in 
this country is participating,® although the methods of dividend dis- 
tribution are somewhat limited, as indicated above in the discussion 
of policy provisions. 

The Organization and Management of the Field Force. — Indus- 
trial insurance is confined primarily to the cities and large industrial 
towns, where a considerable number of people who receive weekly 
or monthly wages or salaries live near each other. It is not adapted 
to agricultural communities where people live far apart and where 
incomes are received at irregular intervals, such as at the marketing 
of livestock, wool, or grain. In the more thickly populated areas, 
house-to-house calls are more practicable, and in many instances in- 
dustrial insurance is better fitted to the needs of the wage-earning 
class than is ordinary insurance. When the circumstances are such 
that a person would have difficulty in saving enough to meet the 
ordinary premium, an industrial policy should be recommended by 
the agent. Then if the insured’s financial position improves, ordinary 
insurance may be substituted. 

In organizing the field work it is customary to divide the com- 
pany’s territory into districts. The size of a district varies with 
different companies. A medium-sized city, or a number of relatively 
small towns, may constitute one district, whereas a large city may be 
divided into several districts. A superintendent, assisted by a number 
of deputy or assistant superintendents, has charge of a district and 
is held responsible for the details of the business and the supervision 
and training of the agency force. Accounting with individual policy- 
holders is done at the district office, the home office usually knowing 
nothing as to whether a policyholder is in advance or in arrears as 
regards his premium payments, except in ease of lapse or re-instate- 
ment, although a duplicate of the register may be kept at the home 
office. The home office deals only with the account of the agent. 
Correct accounting in district offices is maintained by inspectors sent 
out from the home office. Regular agency meetings are held for the 

« Carpenter, B, V., in Transactions of the Actuarial Society of America, YoL 

AXkXX, p. 62 . 
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instruction and encouragement of agents in their work. Bach agent 
starts out on Monday morning with a list of policyholders from whom 
he is supposed to collect premiums. This is sometimes spoken of as 
his debit,’’ or debit book,” although it is commonly referred to 
as the '^register” or ^'life register.” It is changed each week, new 
issues and revived policies being added, and matured endowments, 
lapses, paid-up insurances, surrenders and claims, being deducted. 
The term debit,” as generally used, means the sum total of the 
weekly premiums he is required to collect. This is the sum with which 
he is said to be ‘ ' debited. ” It is made up of the premiums correspond- 
ing to the business shown on the life register. Premiums paid in 
advance, and premiums in arrears for a period shorter than four 
weeks, however, do not affect the debit. 

The number of policies per debit varies greatly, the average num- 
ber probably being between 750 and 1500, the higher numbers obtain- 
ing in those sections of the cities where the homes of large numbers 
of wage earners are close together. In one large company the average 
debit covers at least 1500 policies, with numerous debits covering over 
2000 policies. The average premium per policy is about 10 cents per 
week, making debits from $75 to $200, the policies averaging less than 
$150 each. If the policyholders of a debit are concentrated in one 
locality, the time consumed in making the necessary calls may be 
reduced to a minimum, thereby giving the agent more time to v^rite 
new business. In most instances, collections should be completed by 
Thursday morning, so that the rest of the week may be devoted to 
canvassing for new business. If an agent writes a risk outside of his 
district, it is ordinarily transferred to another agent. As a result, 
all agents gain, since on the average they receive as many policies 
by this practice as they lose, and the consolidation of debits enables 
them to do more business than would be possible if a number of long- 
distance calls were necessary. Special attention to the consolidation 
of debits has enabled the companies to increase the average amount 
of debits, keep down the cost of operation, at the same time increasing 
the earnings of agents. The agent is required to record the amounts 
collected in his collection book and also in the policyholder’s receipt 
book or card. An inspection by a deputy superintendent, or inspector, 
of the receipt books of policyholders and a comparison of them with 
the agents’ collection book serves as a check upon the collections 
reported. The inspection of the debit is made at irregular intervals, 
so as to obviate the possibility of the agent’s straightening out tem- 
porarily any irregularities. The agent must report a policy as a lapse 
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if the policyholder premium payments are four weeks in arrears. 
The superintendent, or deputy superintendent, is then required to 
interview the insured with a view to keeping the policy in force, since 
lapses result in a loss to the insured, and are unsatisfactory to both 
agent and company. 

For collecting the debit the agent may receive a salary, based on 
the size of the debit, but more often he receives a percentage of the 
premiums collected. He also receives commissions on new industrial 
business, and the usual initial and renev/al commissions on any or- 
dinary business he may write. It is customary to allow initial com- 
missions only on increases in the debit. That is, if an agent writes 
new industrial business on which the weekly premiums total $1 and 
lapses $0.25, he receives initial commissions of so much times $0.75. 
To illustrate further, suppose the agent receives 15 per cent on the 
amount of the debit collected each week, and 15 times the increase 
collected. If his debit were $100, of which he collects $99.75, his 
compensation will be $14.96. If in addition to collecting the $99.75, 
he writes $1 in new premiums, his compensation will be increased by, 
15 X -75 == $11.25, making a total of $26.21 for that “week. If he 
collects all of the $100 debit, his compensation for increase in debit 
will be $15, which added to 15 per cent of the full debit collected, 
makes a* total of $30 for that week^s work. Revivals are thus en- 
couraged, since every revival offsets a lapse. An unfavorable record 
as to lapses reduces an agent’s commission. It is, therefore, un- 
profitable for him to neglect his debit in order to devote his time 
primarily to new business. The superintendent and deputy super- 
^ intendents receive a salary with a bonus for increases in premium 
income from debits under their supervision. Members of the field force 
who render efficient service are advanced to more responsible positions, 
one of the advantages being that the business is capable of indefinite 
expansion so that the number of responsible positions is unlimited. 
The remuneration is likely to increase with the cost of living during 
a period of inflation. Thus during the World War and the period of 
inflation that followed it, it was easier for an agent to write new 
insurance and maintain old business in force, hence the incomes of 
industrial agents increased without a proportional increase in the 
expense rate of the company. 

Objections to and Services Rendered by Industrial Insurance. — 

In the literature pertaining to industrial insurance, three principal 
objections to this form of insurance appear. In the first place, it 
has been urged that the insurance of children might lead to their 
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destruction in order that the insurance might be gained. Experience 
has conclusively demonstrated that such fears are entirely without 
foundation. In the second place, it has been stated that the heavy 
lapse rate results in huge losses to the industrial classes in the aggre- 
gate, since so many pay premiums for which they receive nothing. 
As regards this matter, it should be pointed out that those who lapse 
have at least had protection over the period during which premiums 
were paid. Furthermore, the foundation for this criticism is becom- 
ing more and more undermined by the successful campaigns waged 
by the industrial companies against lapses. For instance, with one 
large company, the percentage of terminations less revivals to mean 
number of policies in force declined from 20.13 in 1900 to 6.67 in 
1920. As regards terminations during the first policy-year in which 
so large a proportion of lapses occur, this company reduced its lapse 
ratio on idustrial policies from 61.87 per cent in 1896 to 21.11 in 
1918,'’^ the decline over the period being remarkably uniform. The 
third objection is the high cost of industrial insurance compared to 
that of ordinary life. The reasons for the higher cost of industrial 
business are the higher mortality and expense rate. Improved mor- 
tality, and improved administrative methods have resulted in a 
material reduction in the cost during the past two decades, in spite 
of the increased cost of supplies, clerk hire, etc. Thus one company 
increased the amount of whole-life insurance as of age 10 for a 5-cents* 
a-week premium from $120 in 1906 to $162 in 1920. Increases are 
roughly proportionate at older ages, and on infantile policies they 
are even greater. Nevertheless the business is still expensive, the 
expenses being justified by its exponents on the grounds that the - 
services rendered are commensurate with them, and that there would 
be no protection for the industrial classes were it not for the weekly 
house-to-house system. Others state that the benefits of industrial 
insurance should be looked upon in a manner similar to deductible 
average in marine insurance; that is, it costs more to administer than 
the protection is worth. A fourth objection is sometimes met, but 
this is taken up below under services rendered. 

The services rendered by industrial insurance are quite numerous 
and varied. In general they may be classified under three main head- 
ings : welfare work, savings, and insurance. As regards welfare work, 
it is urged that industrial insurance has assisted materially in the 
improvement of living conditions, the compilation of statistical data 

7 Carpenter, B. V., in Transactions of the Actuarial Society of America. Vol. 
XXir., p. 64. 
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regarding diseases and occupations with a view to lower mortality; 
and that in cooperation with public health bodies it has assisted in 
educating the public to correct ways of living by the publication of 
health literature and through medical and nursing services. Mr. E. 
V. Carpenter summarizes the health and welfare work of one large 
company as follows: '‘The appropriateness of this sort of work for 
Industrial companies would seem to be beyond question. With fire 
insurance companies striving after fire prevention and casualty com- 
panies spending large sums for the prevention of accidents, is it not 
reasonable that life insurance companies should devote a very con- 
siderable portion of their energies to the conservation of that most 
precious possession, human life, and is it not particularly fitting that 
the Industrial companies, in close touch as they are with those ele- 
ments of our population who know so little of the laws of health, 
should devote very special efforts to this cause? The industrial com- 
pany, in a peculiar way, has a double opportunity. Through its 
agency force, going directly into policy-holders’ homes, often their 
friends and counselors, the company has an unparalleled opportunity 
of conveying to these policy-holders such messages on behalf of their 
health and welfare as it considers desirable to send. On the other 
hand, the great amount of material coming into its Home Office, 
through death claims and otherwise, together with the availability of 
the agency force for gathering statistical data, gives the company an 
unusual opportunity for the study of facts relating to health and the 
common weal. 

"These opportunities have not gone by unnoticed. Probably every 
• Industrial company of importance has a policy-holders’ magazine, 
and probably in every ease this is to a certain extent a health maga- 
zine. The larger companies have also published additional health 
literature, conducted Home Office studies, and in other ways aided 
in health work. 

"The company with which I am associated has entered into health 
and welfare work to an unprecedented degree. For many years it 
published its health magazine and other health literature. In 1909, 
however, the company determined to enter more intensively into health 
and welfare work, and since that time it has devoted a great amount 
of energy to work of this nature. 

"One of the most important branches of the work is the Nursing 
Service, inaugurated in 1909. This service has been established in 
the principal cities and towns, about 2700 in number, and is available 
to any Industrial policy-holder in need of the service, under estab- 
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lished rules. Last year over 1,600,000 visits were made. Another 
important activity is the widespread distributions of pamphlets and 
leaflets at the rate of 15,000,000 or 20,000,000 yearly, dealing with 
the principal preventable diseases and a large variety of health topics. 
Welfare exhibits are frequently held at county fairs and similar occa- 
sions. The officers and field representatives are continuously co- 
operating with social agencies, schools, health departments, etc., in 
matters of public health. The members of the Field Force assist in, 
and sometimes inaugurate, ^Clean-up Campaigns’ and 'Baby Weeks,’ 
and frequently assist in securing enactment of health legislation. Last 
year an active campaign was carried on in California and Oregon 
which played a part in defeating proposed anti-vaccination amend- 
ments in those states. Numerous studies of mortality and morbidity 
have been conducted, and many sickness and other field surveys have 
been made, resulting in the accumulation of valuable material andi 
sometimes in concrete recommendations to remedy unfavorable con 
ditions disclosed. I will not weary you by enumerating the investiga^ 
tions that have been made, except to mention one of the most im- 
portant, a community tuberculosis experiment, known as the 'Fram- 
ingham Experiment.’ In 1916 the company suggested this experiment 
to the National Tuberculosis Association, offering an appropriation 
to carry on the work, and the offer was accepted. The experiment 
consists of the adoption by the city, which has extended its hearty 
cooperation, of certain special measures relating to medical examina- 
tions, surveys, medical and nursing care, dispensary and institutional 
treatment, etc., -with the view of determining to what extent tuber- 
culosis can be controlled. The experiment was started in 1916, and 
the degree of its success and importance can be partially measured 
by the fact that in 1920 the tuberculosis death rate for the city was 
64 per 100,000, against an average of 121 for the decade preceding 
the experiment. 

"The company’s justification for its welfare work is not alone 
that it is beneficent, but that it saves insured lives, and saves a great 
■many lives. Just how many we of course do not know. We do know 
that our Industrial death rate is decreasing to a marked degree, and 
calculations have been made showing that our death rates for certain 
important preventable diseases have declined more rapidly than the 
corresponding rates indicated by United States Census returns. We 
do feel that 11,000,000 or 12,000,000 of nursing visits to people many 
of whom know so little about personal hygiene, and the dissemination 
of over 200.000,000 nieces of health literature, in addition to the com- 
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pany’s magazine, among these people, must inevitably have brought 
about significant results in the saving of lives and the prevention and 
cure of disease, not only among our own policy-holders, but to a 
certain extent among the general population. This story of health 
and welfare w’-ork is of course familiar to many of the members of 
the Society, but I feel that you will be indulgent, because this work 
is to-day so important a part of Industrial insurance that the record 
would be far from complete if it were not briefly described.’’ 

Endowments, especially children’s endowments, supply a means 
of saving and industrial agents are in a position to encourage thrift 
amongst industrial classes. The habits of thrift and the appreciation 
of insurance thus developed may often prove beneficial, but as a means 
of saving, industrial insurance can scarcely be urged as an improve- 
ment over other facilities, since the expenses of the former are so 
great. 

As regards insurance, the facilities furnished by industrial com- 
panies are such as to extend protection to millions who would not 
now be insured at all. It is customary to point to the huge sums 
paid out annually to industrial policyholders. Of course such figures 
should be compared with sums paid in by policyholders. It is un- 
doubtedly true that there are fewer pauper burials than would be 
necessary if there were no industrial insurance, and herein is to be 
found the chief question concerning this form of protection. Most 
persons would probably agree that one should provide for decent 
burial of himself and his dependents. The question is, what shall be 
the method of making such provision? If industrial insurance sup- 
^ plies the only means, the question seems to be answered. When a 
person, however, is in a position to meet such expenses should they 
arise, without the use of industrial insurance, the case is different. 

Nevertheless, companies should be encouraged to reduce mortality 
and expense rates, and continue their services in this field until and 
unless some other method is evolved to secure these benefits to the 
industrial classes at a lower cost. 



CHAPTER XIX 


Accident and Health Insurance 

Development . — Early Health Companies . — Disability benefits as 
granted by friendly societies and similar organizations, constitute one 
of the oldest forms of protection. In former times, the benefits were 
provided by assessments which had no scientific basis. This is also 
done to-day by some of the assessment societies operating in this 
country. The first attempts to write commercial health insurance 
in the United States were made during the decade from 1840 to 1850. 
The Massachusetts Health Insurance Company of Boston, the Health 
Insurance Company of Philadelphia, the Spring Garden Health In- 
surance Company of Philadelphia County, and the Eagle Life and 
Health Insurance Company of Jersey City, were among those founded 
in this period. During the next half-century numerous organizations 
were founded, but down to nearly the close of the century the business 
was characterized by a large number of failures. The companies 
were in charge of persons not experienced in insurance matters. Ade- 
quate contingency reserves were not set up. None of the companies 
had adequate financial support. They had to depend on the statistics 
of the English friendly societies giving the number of weeks of 
genuine, actual sickness in England among the middle and industrial 
classes at different ages. Their managers had no knowledge of the 
expenses of running such a business, or of the claims they would have 
to pay because of malingering. The few men of ability and integrity 
connected with health companies during this period soon withdrew 
and their places were usually filled by incompetent and irresponsible 
persons. None of the companies founded during the early period 
survived, nor did any of them furnish from their experience data of 
real value concerning the rate of sickness.^ 

Accident Companies . — The first attempt to write commercial ac- 
cident insurance, as distinguished from accident benefits provided by 
friendly societies and similar organizations, was made in this country 
in 1863. On June 17 of that year the Travelers Insurance Company 

1 Messenger, H. J., Tke Eate of Sickness, in TA.S.A., Vol. X., pp. 371, 372. 
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of Hartford, Connecticut, was chartered to write accident insurance. 
It began business April 1, 1864:. Prior to this date, English com- 
panies had granted insurance against hazards involved in railway 
travel, but insurance against accidents in general may be said to have 
begun at this time. The Travelers was organized with a capital stock 
of $250,000, so that its financial stability was assured from the outset. 
Other companies entered the field of accident insurance until by the 
close of the century the amount of personal accident insurance in 
force had grown to considerable proportions. With the growth of the 
business, competition with fraternal, assessment, and benevolent so- 
cieties, as well as among the stock companies themselves, has resulted 
in a broadening of the field of general accident insurance. It now 
includes liability insurance of all forms, and property damage due 
to accident, as well as sickness and burglary insurance. Companies 
granting protection against such contiugencies are commonly referred 
to as casualty companies, and the branch of insurance as casualty 
insurance. 

Accident and Health Benefits Combined . — The particular branches 
of casualty insurance with which this chapter has to do are accident 
and health insurance. As explained above, accident insurance was 
first conducted scientifically in this country by the stock accident 
insurance companies. They were also the first to offer health insurance 
with adequate financial security. During the closing years of the last 
century the accident companies were competing so keenly for business 
that each vied with the others in adding some new feature to the 
policy contract in order to make it more attractive. Finally one com- 
pany offered what was known as a special health policy in connection 
Mth its regular accident policy. For a small additional premium 
the company promised weekly indemnity in case of disability from 
any one of fifteen diseases. Among the diseases specified were typhoid 
or scarlet fever, smallpox, measles, and appendicitis. All of them were 
such that their contraction would partake of the nature of an accident. 
Other companies followed until soon the practice of combining both 
accident and health insurance of a limited character in one contract 
became quite general among the stock accident companies. 

The accident companies were in a much better position to carry 
on this business successfully than were the early health companies, 
since they had plenty of financial resources and were managed by men 
experienced in insurance as it was then conducted. These men, how- 
ever, were merely casting about for salable contracts and lacked knowl- 
edge of the rate of illness, or alleged illness, according to which the 
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company would be obliged to pay claims. They first discovered that 
policies limited to a few stipulated diseases were not sufficiently at- 
tractive to the public. Hence this list was extended to include 21 
diseases, and later to over 30 besides providing certain payments for 
surgical operations. By 1910 the issuance of policies covering all 
diseases, with few exceptions, as well as death or injury by accidental 
means, became a common practice. 

Development of Non-Gancellahle Policies . — The next important 
step in the development of this business was taken in 1915. In that 
year the Pacific Mutual Life Insurance Company granted the first 
non-cancellable accident and health policy issued by an American 
company. Prior to this time accident and health contracts had been 
written to cover a limited period of time, ordinarily one year. At 
the end of the year, provided the insured were not then in receipt 
of benefits, the company might renew the contract at the same or a 
different rate of premium, or it might refuse to renew the contract 
altogether. 

Prom the company’s point of view, the cancellable policy has many 
advantages, among which the more important are that it may relieve 
itself of liability if the risk should become undesirable in any way, 
and it may advance premiums if they prove to be inadequate to meet 
claims and expenses. Such a contract is disadvantageous to the in- 
sured in that it is likely to be cancelled if he becomes disabled or 
diseased, or if he presents a number of small claims of a suspicious 
nature. Hence he may be unable to secure additional protection when 
most needed. Also, at the end of any policy year he may find it 
necessary to pay an increased premium for the next year’s protection. 
The principal advantage of the cancellable policy to the insured is 
that he may secure protection against temporary impairments, the 
benefits being payable from the beginning of the impairment, at lower 
rates than those deemed necessary when benefits under the non-can- 
cellable policy are payable from the beginning of disability. 

The progress of the non-cancellable policy has been somewhat slow. 
Its particular appeal is the disability benefit. It was thought that 
business and professional men who could withstand a waiting period 
of from two weeks to three months after impairment and before the 
benefits were payable, would be attracted by the low rates for pro- 
tection against the more permanent impairments. Considerable in- 
terest has been displayed by these classes. 

At first, as Mr. John M. Laird has said,^ ‘‘In the general public 

2 See T.A.S.A., XXIIL, Part Two, p. 386. 
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the only person who fully appreciated a non-cancellable policy was 
the one who had recently had a commercial policy cancelled because 
of impairment.’’ Furthermore, the accident and health companies 
were handicapped, in that they could not carry on an extensive selling 
campaign for non-cancellable business without endangering their 
ordinary cancellable business. Most life companies, too, were not 
inclined to extol the merits of a non-cancellable accident and health 
•policy as compared with the benefits under their own disability 
clauses. These difficulties together with the dearth of statistics and 
the fear that a business depression would result in an unusually large 
number of claims, led the companies to develop this type of business 
slowly and cautiously. 

Due to experience showing that about one-half of the claims under 
ordinary eaneeUable policies arise during the first two weeks of dis- 
ability, and 85 per cent during the first three months, companies 
began issuing the disability benefit with a waiting period of from two 
weeks to three months, whereby the insured person agreed to wait two 
weeks, a month, tw^o months, or three months, according to the word- 
ing of the contract, after the occurrence of disability before being 
entitled to the benefits. Policies requiring the longer waiting period 
were sold at a much lower premium rate than those with shorter 
waiting periods. A medical examination, not necessary for can- 
cellable policies, was required. Early non-cancellable policies were 
sold at a premium rate the same for all ages. Policies were not issued 
to persons older than age 50, and at first it was provided that they 
should only be effective to age 60. Some policies now extend the 
coverage to age 65. Following an investigation by the Bureau of 
Personal Accident and Health Underwriters in 1921, companies began 
charging rates according to the age of the insured person when the 
policy is issued and also began setting up reserves to provide for 
increasing probability of impairment as the insured becomes older. 

Types of Organizations Offering Disability Protection. — ^Dis- 
ability protection is afforded by most of the old-line or legal-reserve 
life insurance companies in the form of a disability clause. These 
clauses, however, provide benefits only in ease the disability is both 
total and permanent. Such clauses are considered at length in the 
chapter on disability and double indemnity benefits. Benevolent and 
fraternal societies and assessment associations have for centuries, fur- 
nished protection of one kind or another, often on an unscientific plan. 
There are many of such organizations to-day, and a large proportion 
of them furnish a death benefit as well as weekly indemnity for im- 
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pairment. Some are of undoubted financial stability, while many are 
of such a character as to require careful investigation on the part of 
the insuring public. Accident and health departments of several legal- 
reserve life companies offer cancellable and in some instances non- 
cancellable accident and health policies. These, of course, may be 
taken without serious question so far as the financial stability of the 
company is concerned. A large percentage of the commercial accident 
and health insurance written in this country is conducted by so-called 
casualty companies. For the most part these also are well established 
institutions which operate on a sound financial basis. 

Types of Policies . — Fraternal and Assessment Certificates. — Cer- 
tificates issued by assessment, fraternal and benevolent societies pro- 
viding disability benefits are subject to the conditions of death benefit 
certificates discussed in the chapter on fraternal and assessment 
insurance. 

Travel-accident Policies . — ^As regards the contracts issued by th<3 
commercial companies, several types prevail. The so-called travel - 
accident policy is designed to protect the insured against the hazards 
incident to traveling on public conveyances. This policy provides 
certain stipulated benefits for death or injury by accidental means. 
Usually such policies may be purchased at railway stations and other 
ticket-selling places. Some hotels present departing guests with policies 
running for a short period of time, ordinarily covering the next 24 
hours. Travel-accident policies usually cover but short periods of 
time. They may be purchased to cover periods of 1, 7, 30, 60, or 90 
days. The customary one-day policy costs 25 cents for $2500.00; 
that is, for 25 cents the company agrees to pay $2500.00 to the in-^ 
sured’s estate should he die within 90 days by means of an accident 
occurring within one day following the date of issue. A one-day 
policy usually protects the insured for a greater period than 24 hours, 
since policies issued after noon run the next 24 hours and until the 
following midnight, and those issued before noon run until noon of 
the following day. Disability benefits consist in $1250 for loss of 
two members, $12.50 per week for 52 weeks for total disability, and 
$6,25 per week for 26 weeks for partial disability. These benefits are 
doubled if the disability is caused by accident while the insured is 
being transported in a railway passenger car, or a steamship licensed 
to carry passengers. The contract is hedged about with numerous 
restrictions to the effect that no indemnity will be paid in cases of 
disappearances, injuries without a visible wound or contusion, poison- 
ing, sunstroke, freezing, injuries due to firearms, fireworks, racing, 
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suicide, or while entering or leaving a moving conveyance or occupy- 
ing a place in the same not intended for passengers. In other words, 
the purpose of such policies is to protect against the hazards of 
accident incident to travel, and they are strictly limited to indemnity 
for losses resulting therefrom. 

Such contracts are expensive in comparison with contracts extend- 
ing over a year or more, or with the accidental death benefits granted 
by some life insurance companies. The latter, however, do not cover 
impairments. On the daily basis, policies issued just after noon or 
just after midnight run for nearly 36 hours. Those issued just before 
noon or just before midnight run for a trifle over 24 hours. The 
average time is probably 30 hours, since few policyholders take the 
trouble to time their purchases so as to get the maximum number of 
hours of protection. Taken at intervals of 30 hours, therefore, 292 
policies would cover one year’s time. At 25 cents per policy, the 
cost of one year’s protection would be $73 for a death benefit of $5000, 
if the death is caused by accident while on a common carrier, other- 
wise $2500, and the additional coverage mentioned above. These 
rates would not appear to be unreasonable when one considers the 
expense element. Also, the company may be subject to the effects of 
adverse selection in that a person is more likely to seek protection if 
about to undertake a trip rendered unusually hazardous by some 
cause or other, such as stormy or foggy weather at night, or high 
water in a flood country. 

Specific Policies . — Specific policies were discussed in the historical 
development of cancellable insurance sketched above. Existing policies 
^of this character provide sickness benefits for as many as 85 specified 
diseases, indemnity for injuries occasioned in 16 different ways, and 
lump sum payments for the fracture of any of 16 bones enumerated 
in the contract, such injury being not otherwise covered. Hospital 
fees and emergency benefits such as identification, notification of 
relatives or friends, and financial aid not exceeding a stipulated sum, 
are also provided, in addition to a benefit for loss of life or for con- 
tinuous total disability. These policies are not so desirable as general 
policies since the coverage is not so complete, but they cost less. 

General Policies . — General or unlimited policies cover losses, with 
a few exceptions, resulting from bodily injury through accidental 
means, and disability by disease, according to certain schedules set 
forth in the contract. The usual exceptions as regards accidents are 
those resulting from bodily or mental infirmity, or ptomaine poison- 
ing, bacterial infections (except pyrogenic infections occurring 
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through accidental cut or wound), the hazards of war, and aeronautics. 
Disease contracted in the tropics, in Alaska or in the British Pos- 
sessions in America north of the sixtieth degree, or while engaged in 
military or naval service, is not covered. Eenewal of a cancellahle 
policy is generally not permitted beyond age 50 or 51. To prevent 
over-lapping claims, it is provided that the insured person shall not 
be entitled to the health benefit if he has made claim or may become 
entitled to indemnity under the accident provisions of the contract, 
and the payment of an accident benefit will preclude collection under 
the health provisions. 

Benefits Payable Tinder General Policies . — The customary practice 
in providing accident benefits, is to pay a principal sum under certain 
circumstances such as death through accidental means, loss of both 
hands, both feet, the sight of both eyes, one hand and one foot, either 
hand or foot and the sight of one eye. Provision is then made, accord- 
ing to a schedule, for amounts payable in case of loss through less 
serious accidents, such as one-half the principal sum for the loss of 
either hand or foot, one-third for loss of the sight of one eye, etc. 
If more than one of these losses results from the same accident, the 
company will pay the highest benefit for any one of the losses sus- 
tained, but it is not liable for the others. Loss of hand or foot is 
ordinarily defined as dismemberment by severance at or above the 
wrist or ankle joint. As above mentioned, the policy is ended upon 
the payment of any one of these benefits. Weekly indemnity is pro- 
vided for total and for partial disability according to another schedule 
contained in the policy. It is quite common to provide double in- 
demnity, and sometimes triple indemnity for these injuries if the 
insured sustains them by accidental means while a passenger on a 
common carrier or passenger elevator (excluding mine elevators). 
Sometimes double indemnity is payable if the injuries are caused by 
the burning of a building (if the insured is in it at the time the fire 
begins), the collapse of the outer walls of a building while the insured 
person is in it, a stroke of lightning, the explosion of a steam boiler, 
or by a cyclone or tornado. 

In lieu of the weekly indemnity, the insured is entitled to certain 
elective benefits in one lump sum. The amount of the lump sum 
payable depends on the nature of the injury. Again it is necessary 
to set forth a schedule of injuries for which elective benefits may be 
secured, and the compensation for each one of them. Thus it may 
be provided that for a complete dislocation of the shoulder, $4 will 
be paid in a lump sum for every $1 of weekly indemnity, or $100 
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in a Imnp mm for every $25 of weekly indemnity, if the insured so 
elects in writing within 20 days following the accident. The reason 
for requiring the insured to exercise his option within so short a 
period of time is to prevent adverse selection in that those recovering 
quickly would be likely to choose a lump sum settlement, whereas 
those requiring a longer period than the average for recovery would 
probably choose weekly indemnity. The lump sum payable is equiva- 
lent to so many weeks’ indemnity, the number of weeks being the 
average period required to recover from the particular impairment. 

Concerning the health benefits, it is necessary to state the weekly 
indemnity payable. For temporary total disability, whereby the in- 
sured is prevented by bodily disease from performing any and every 
kind of duty pertaining to his occupation, a stipulated weekly in- 
demnity will be paid. If partial disability which renders the insured 
incapable of performing one-half of the duties of his occupation 
follows the total impairment, one-half of the weekly indemnity is 
payable. It is customary to limit the period during which the benefits 
are payable to a definite number of weeks, such as 52 consecutive 
weeks for either or both of the above contingencies. The permanent 
disability benefit” under the health insurance part of the contract 
provides for weekly payments in case the insured should lose ‘‘the 
use of” both hands, both feet, one hand and one foot, or the sight 
of both eyes, or become totally and permanently disabled. The com- 
pany will then pay, in lieu of all other benefits except surgical or 
hospital indemnity, the same weekly indemnity as would be due in 
case of total partial disability. “Permanent” disability benefits, how- 
" ever, are also limited to a definite period of time, such as 100 weeks. 
Specific payments for surgical operations varying with the severity 
of the operation, hospital benefits, and expenses incident to identify- 
ing the insured and to placing him in the care of friends, are also 
provided; each benefit being definitely limited in amount. 

Lack of Uniformity . — Though such provisions and benefits as these 
are the common ones in accident and health policies, emphasis should 
be laid upon the fact that there is by no means the same uniformity 
of contracts in this business as may be found in other forms of in- 
surance. Differences in contracts and in the practices of organizations 
offering this form of protection are so numerous and important that 
the prospective purchaser must be advised to study the policy he is 
contemplating with great care. 

In analyzing an accident and health contract the first clause that 
must be given attention is the insuring clause, setting forth the losses 
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wMcli the policy covers. The provision as to accidental death is 
usually that the company insures the applicant against loss resulting, 
''directly and independently of all other causes/' from bodily injuries 
occurring during the term of the contract "solely through external, 
violent and accidental means." As to disability by accidental means, 
however, quite a number of policies omit the words "directly and 
independently of all other causes," and the words, "external," and 
"violent." In other words the phrase is, "solely through accidental 
means." According to court decisions, the words "external" and 
"violent" are of little importance in determining liability.^ The 
omission of the provision concerning all other causes, however, is of 
importance in that the company is not liable if cooperating with the 
injury in causing loss there should be preexisting disease, bodily in- 
firmity or abnormality. 

Accidental Means . — Practically all companies provide that indem- 
nity for accident shall be due only upon loss through "accidental 
means." The reason for this is that the definition of an accident 
is so broad that death or impairment from disease might be construed 
as "accidental," especially if the disease is infectious or contagious, 
and it is not the intention of the company, to pay such losses under 
accident coverage. A distinction between the result and the means is 
therefore necessary. The company grants protection against loss 
effected by accidental means and not against accidental loss. For 
example, suppose a railway mail clerk, in lifting a bag of mail, should 
suffer hemorrhage of the lungs, resulting in death within a few minutes. 
If the facts fail to show that the insured slipped or stumbled, that 
anything fell upon or against him, or that he did something he did 
not intend to do, even if the result of his exertion is considered an 
accident, it is not considered as caused by accidental means. It was 
caused by exertions which he fully intended to make. In other words, 
loss through accidental means is covered, but unexpected results of 
intentional acts are not. 

Sole Cause . — ^After it has been shown that the insured received 
an injury caused by accidental means it is necessary, should the policy 
so provide, to show that the injury was the sole cause of the loss, 
independently of all other means. Thus in the above illustration, if 
the insured were suffering from a disease which had weakened the 
blood vessels ruptured by his exertion, the company would not be 
liable even if accidental means were in evidence. An injury is not 

3 Laird, John M., Personal Accident and Health Insurance, published in 
T.A.S A., Vol. XXIII., Part Two, p. 369. 
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considered tlie sole cause of death, if any disease, bodily infirmity, or 
abnormality existing at the time of the injury cooperates with the 
injury as one of the causes of loss. Furthermore, a trivial accident 
which merely accelerates the loss does not render the company liable. 
On the other hand when an insured person who is suffering from a 
fatal malady receives an injury severe enough to cause death inde- 
pendently of the disease, as when a person near the final stages of 
tuberculosis is struck by lightning, the company must pay the claim. 
If an injury, too, caused by accidental means brings about a disease 
which in turn results in death, the injury is regarded as the sole 
cause, or cause of causes, and the company is liable. The question is 
similar to that of proximate cause in fire insurance in that the sole 
cause is considered to be the sole original cause of an unbroken chain 
of events bringing about loss even though the final link may be a 
disorder which is ordinarily called a disease. 

Suicide , — ^Virtually all accident and health policies stipulate that 
no payment shall be made if death results from suicide, sane or 
insane. Many courts, however, have construed this clause to mean 
that the company is excused from payment in all cases in which the 
insured takes his own life, ^‘except where he was so devoid of mind 
at the time that he did not realize or contemplate the nature of his 
act and the physical consequences thereof. In other words, that he 
was so devoid of mind that he did not know what he was doing, and 
did not intend to commit the act which resulted in his death.’ 
Though in case of doubt as to the cause of death, the burden of proof 
is technically on the claimant to show that death was caused by aeci- 
^ dental means rather than suicide, nevertheless, if the company cannot 
establish a motive for, or present evidence showing, suicide, it will 
probably be obliged to pay the claim, since in the absence of evidence 
there is always a presumption against suicide. An autopsy is often 
of great value in determining the cause of death, hence most policies 
provide that the company may make one, except where it is forbidden 
by law. 

Total Disalility , — If the companies insist upon it, injuries resulting 
in total disability must also be caused by accidental means in order 
to entitle the insured to the benefits. Companies often pay these 
benefits, however, if disability results from accidental injuries whether 
or not the injuries are due to accidental means. The companies can 
afford to be more liberal in the interpretation of the accidental dis- 
ability provision since disability due to disease is not likely to be 

* See Legal rsTotes, T.A.S.A., XXIIL, Part Two, p. 452 for citations. 
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construed as accidental, because total disability by disease is also 
covered in many instances under the same contract* The definition 
of total disability in specific accident and health policies may require 
that the insured be disabled to such an extent that he cannot pursue 
any occupation for wage or profit. In unlimited policies, the usual 
provision is that total disability shall be defined as inability to per- 
form any and every kind of duty pertaining to the insured’s own 
occupation. One may well take the trouble to read the definition of 
both total and partial disability before selecting his accident and 
health policy. 

Death, to be considered accidental within the meaning of the 
policy, must occur within a limited time after the accident, such as 
90 days. The double indemnity benefit in some instances may be 
extended to cover injuries sustained while riding in a private con- 
veyance, such as an automobile, although this extension requires an 
extra premium. 

Standard Provisions.-^ln accident and health policies there are 
to be found so-called standard provisions. Some of these are required 
by the laws of the states, while some are required in some states and 
are either not required or are prohibited in others. It is customary 
for a company to include 16 or 20 (sometimes more) of such provisions 
in its contract. As regards a provision required or permitted in some 
states and prohibited in others, the company will state that the provi- 
sion shall be effective, ‘‘where it is not forbidden by law.” These 
provisions relate to endorsements, to the application, to the agent’s 
lack of power to waive any of the policy’s provisions, to the require- 
ment of notice to the company of injury or sickness within 20 days 
of such, and of accidental death immediately after its occurrence, 
the right of the company to cancel the policy at any time (except 
in non-cancellable policies), and to numerous other matters. Provi- 
sions required by law, as indicated above, are not uniform in the 
various states, nor are the standard provisions in the policies of 
different companies uniform. It is advisable for the applicant to 
read these carefully. 

Additional Provisions . — ^Additional provisions ordinarily consist 
in exceptions; that is, statements of circumstances and conditions 
under which the company will not be liable for payments. They 
have already been mentioned briefly. While the exceptions noted are 
the usual ones, it is highly important for the prospect to examine 
them with care. 

Care in Purchasing . — ^Most agents do not supply prospective pur- 
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chasers with sample policies except on request. This is true of all 
forms of insurance. It is probably just as well that such is the 
case for most prospective purchasers would not take the trouble to 
read them, or would not understand them anyway, and the company’s 
printing expenses would be increased if agents distributed samples 
freely. 

Nevertheless it is important for the prospective purchaser of can- 
cellable accident and health contracts to study: (1) the insuring 
clause, (2) the definition of total disability, (3) the risks excluded, 
(4) the limiting ages, (5) the waiting period if any, (6) the maximum 
number of weeks during which indemnity will be paid, (7) the time 
following an accident within which death must occur in order to 
entitle the beneficiary to the accidental death benefit. 

Non-cancellahle Policies . — The principal difference between a 
general accident and health policy which is cancellable and one which 
is not so, consists in the company’s inability to cancel the latter before 
age 60 or 65. Non-canceUable policies, however, contain the standard 
provision that the benefits will be reduced if the insured changes to 
a more hazardous occupation than that stated in the policy, just as 
do cancellable policies. The reduced benefits will be the same as the 
premium paid would have purchased at the rate for the more 
hazardous occupation. The insured may also notify the company of 
a change in occupation, surrender his policy, and receive in its place 
a contract containing the same provisions with benefits reduced. 

Advantages . — The principal advantage which the non-cancellable 
feature holds for the insured is quite obvious. Once he obtains such 
^ a policy he is certain that it will not be cancelled because of ill health, 
nor will an impairment rider be attached to it because of his being 
no longer desired by the company. 

Some companies provide indemnity under non-cancellable policies 
for loss of life as well as of business time. Others, while covering 
accidental death under their cancellable policies do not provide for 
such a benefit in the non-cancellable policy. Neither cancellable nor 
non-cancellable policies provide for payments when death results from 
disease. The reason given for the omission of the accidental death 
benefit in some non-cancellable policies is that if unfavorable court 
decisions should result in an extension of the death coverage, the 
company could not protect itself under the non-cancellable policy, 
whereas under the cancellable contract no difficulty in this matter 
would be encountered. 

Benefits . — Since the benefits under non-cancellable policies are 
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confined primarily to disability, an examination of them is important 
to the prospective purchaser of such a contract. In general they are 
similar to those under cancellable contracts, but there are differences 
in certain respects which make it necessary to scrutinize the provisions 
of the particular contract under consideration. One important dif- 
ference between cancellable and non-cancellable benefits is that in can- 
cellable contracts disability benefits are usually limited to a specified 
number of weeks, whereas under non-cancellable policies they are 
usually payable as long as the insured shall live. Another is that 
cancellable contracts often provide indemnity beginning with dis- 
ability (except disability from ill health within two weeks after the 
policy is first issued) whereas non-cancellable policies generally 
require a waiting period of from two weeks to three months following 
disability during which no indemnity is payable. Under the non- 
cancellable contracts of American companies, payments because of 
disability occurring before the limiting age of 60 or 65, once begun, 
continue until the death of the insured. Some British companies 
cease disability payments at the limiting age of 65, a factor to be 
considered if one is contemplating the purchase of such a contract 
from a foreign company. 

In purchasing a non-cancellable policy, therefore, the prospective 
purchaser should satisfy himself as regards the following: (1) death 
benefits (if any) and the circumstances under which they are payable, 
(2) the waiting period, (3) the amount of the benefits payable, (4) 
whether the benefits, once begun, continue until the death of the 
insured irrespective of the limiting age. 

Underwriting Practices and Problems. — Ordinary cancellable ac-^ 
cident and health policies are usually issued without a medical 
examination for a term of one year only, but they are renewable for 
succeeding terms of one year each, provided both the company and 
the insured are willing. The company may cancel the contract at 
any time, in which event it must return the pro-rata unearned pre- 
mium to the insured person. In other words, if the company cancels 
after the policy has run six months from the last annual premium 
payment, it must return one-half of the premium collected for that 
particular year, and one-fourth of the premium if the policy has run 
9 months, etc. When accident insurance is issued alone, it is renew- 
able at a flat rate regardless of age, except for age limits, such as 
18 to 65, beyond which policies will not be issued. When health 
insurance is issued alone, it is renewable at a flat rate from ages 
18 to 50, with a higher flat rate for ages 51 and over, whether the 
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insured had the policy prior to age 51 or not. When accident and 
health insurance are combined in one policy, the contract is usually 
renewable to age 50 at a flat rate, and it may be renewable for a 
higher flat rate at ages above 50. Since the company, however, may 
cancel the policy at any time or refuse to renew it at any anniversary, 
it may raise the premium rate as it sees fit whether the insured has 
reached age 50 or not. 

Reasons for Cancellation , — ^According to Mr. John M. Laird the 
rate of cancellation and non-renewal is probably from 1 to 2 per cent 
each year on health insurance, and from % to 1 per cent on accident 
insurance. According to the same authority the principal causes for 
cancellation are: (1) misstatement in original application, (2) im- 
paired physical condition, (3) material reduction in the earnings of 
the insured, (4) repeated claims for recurrent injuries or disease, 
(5) unsatisfactory moral hazard.® 

It is the practice of companies to cancel policies in case any one 
of the above conditions develop. This practice tends to substantiate 
the claim that the policy is likely to be cancelled at a time when the 
insured needs it most, but this is no reason for condemning accident 
and health insurance. The fundamental purpose of the cancellable 
policy is to provide indemnity for losses due to unusual happenings, 
or as brought out in the account of the historical development of it, 
to provide indemnity against losses due to accidents and to diseases 
of an accidental nature. If the company discovers that an insured 
person has contracted a disease of the kidneys, has degenerated 
morally, or has experienced a sharp decline in his earnings, thus 
^ increasing the temptation to malingering, there is no reason why the 
company should not cancel the policy in order to protect itself. The 
company granting cancellable policies at currently quoted rates has 
no intention of affording protection against such hazards. In fact the 
companies must be very alert to protect themselves against the designs 
of many persons, who are honest enough in most transactions yet little 
consider the impropriety of taking an unfair advantage of an in- 
surance company. 

Lapses . — The lapse ratio among cancellable accident and health 
policies is very high. It is estimated that about 20 per cent of the 
amount in force lapses each year. Again, Mr. Laird states the causes 
of lapses as follows: ^^(1) The protection is frequently taken as a 
temporary sporting proposition. (2) The insured has little equity in 
the policy and can usually replace the insurance in another company, 

s See T.A.S.A., XXIH., Part Two, p. 378. 
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without medical examinatiou or increase in premium. (3) The sales- 
man generally considers that he has a vested interest in the insurance 
and if he changes his allegiance to some other company, he transfers 
a large proportion of his business. (4) New policies come on the 
market or the insured’s situation changes, and the old contract is 
replaced by a new one.”° It might be added that, (5) when an 
insured person’s accident and health policy is about to expire, the 
agent of a rival company may canvass him without fear that the 
stigma of twisting, or an attempt at twisting, will rest upon his action. 
Under these circumstances there is a tendency for the good risks 
to drop or change their insurance while the poor ones remain with 
the company. An example of this tendency recently came to the 
attention of a certain consulting insurance expert when a client asked 
his advice in regard to seeking a cheaper policy than he was carry- 
ing. As a matter of fact the client was then taking treatment from 
a noted specialist. After his attention was called to the customary 
question in the application blank concerning recent medical advice 
or treatment, the client decided not to disturb his present policy ! 

Expenses . — In view of the practical immunity of agents from 
charges of twisting in this business, and because of the fact that as 
much salesmanship is often required to secure a renewal as to sell 
the policy in the first place, it is customary to pay the same percentage 
of premium as a renewal commission as is paid for new business. 
These percentages vary from 20 per cent to 40 per cent of the pre- 
mium, and combined with overhead, taxes, and settlement expenses 
take up from 45 per cent to 55 per cent of the premium income. 

General Problems . — The principal underwriting questions which 
a company granting this type of protection has to answer before issu- 
ing or renewing a policy are : (1) What is the probability of accidental 
death? (2) Is the total amount of insurance excessive? (3) What 
is the probability that the applicant will become disabled? (4) If 
he becomes disabled, what will be the probable length of time the 
disability will continue? (5) What is the probability of a recurrence 
of disability, and for how long will it persist upon recurrence? (6) 
How reasonable will the applicant be when a claim arises? (7) What 
is the probability of a fraudulent claim and malingering? (8) Do 
the applicant’s earnings warrant the amount of insurance applied 
for, in view of his other insurance? (9) What must be provided for 
administrative expenses incident to the benefits^ 

Good underwriting practice requires that the company take rea- 
p. 379. 
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sonable steps to keep the aboYe probabilities and expenses as low as 
is consistent with a progressive business program. This the companies 
attempt to do in several ways. They urge their agents to insure only 
persons whom they believe will prove good risks, stimulate agents with 
good claim records to greater production, and discharge agents who 
show a consistently bad claim record. Since weekly indemnity covers 
loss of business time, the companies insist that the applicant shall 
be steadily engaged in a remunerative occupation so that the value 
of the business time can be definitely measured. Students at college, 
authors, artists, musicians, and those engaged in like pursuits are 
likely to be intermittently employed, hence as a rule only policies 
covering accidental death or dismemberment, but not weekly in- 
demnity, are issued to them. Evidence of malingering is more likely 
to appear when the insured is not continuously employed. Teachers 
are more likely to become disabled during the vacation period, nurses 
during the dull season, and farmers during the winter when there 
is little necessary work to be done. The moral hazard must be guarded 
against in certain occupations such as the liquor business, or where 
the insured’s place of business is located in the same building as his 
residence so that the actual period of disability could not readily be 
determined. The nature of some occupations renders those engaged 
therein especially liable to disability because of accident or disease ; 
and certain others while showing no special hazards, yield high rates 
of disability and cause much difficulty in claim adjustments. 

Age , — The best ages from the company’s viewpoint are those 
between 25 and 55. At ages below 25 the insured’s habits of life 
may not be fully formed, nor his occupation and success fully deter- 
mined. Persons above age 55 seek accident and health insurance if 
they feel themselves slipping as regards health or earning power, 
whereas others do not. Hence the company must guard against adverse 
selection at the older employment ages. Between these ages, however, 
the company may limit the amount of weekly indemnity to a sum 
substantially less than the insured’s earnings, and grant protection 
against loss of business time only to those regularly employed in 
desirable occupations, thus eliminating many of the undesirable fea- 
tures with which it has to contend. In fact health insurance has so 
often been unprofitable that companies usually refuse to write it 
unless the insured carries an equal amount of weekly indemnity tinder 
the accident provision. Accident insurance without health protection, 
however, is readily obtainable. 

Family History and Physical Condition , — ^Family and personal 
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history are of the greatest importance in this bnsiness. Any record 
of tuberculosis, cancer, or disease of the nervous system in the family 
history, or of accidents or diseases in the personal history, must be 
given careful attention. 

As regards the applicants’ physical condition, particular attention 
is paid to the eyes, ears, teeth, varicose veins, or any serious deformity. 
These matters are taken care of in the application blank, since lack 
of accuracy in answers to questions in the latter affords the company 
a strong defense against a claimant. Considerations similar to those 
in life insurance govern under- and over-weights. 

Over-Insurance, — Over-insurance must be especially guarded 
against in this business as it is particularly subject to heavy losses 
when insured persons find it profitable to become disabled. The 
maximum amount of weekly indemnity should not exceed 80 per cent 
of the insured’s earnings, and some provision should be made for a 
reduction of the benefit if earnings decrease. Such a reduction may 
be accomplished by providing that indemnity greater than 80 per cent 
of weekly earnings will not be paid, and that on request the insured 
may at any time receive back a part of the pro-rata unearned premium 
if he desires to reduce his protection to correspond to a reduction in 
his earnings. A contribution clause might be used providing that 
the company shall not be liable for a greater proportion of the SO 
per cent than its insurance bears to the total protection carried by 
the insured, but it is probably more practical to limit the protection 
in the first place when this is possible. A few cases of over-insurance 
are bound to arise despite the usual precautions. 

Women . — ^Women show a higher disability rate than men. Hence 
they are granted less liberal contracts, are not compensated for dis- ♦ 
eases peculiar to them, are charged a higher premium rate, and are 
not insured at all unless engaged in a gainful occupation requiring 
daily absence from residence. Claim adjustments are likely to be 
more difficult with women, partly because they do not understand 
that the contract primarily covers death, dismemberment and loss of 
business time, partly because it is often more difficult to determine 
the extent of injury, or impairment due to ill health. 

Considerations on Renewal . — ^As each policy approaches the re- 
newal date, the company reviews its records of the risk and again 
refers to statements in the application blank and to the inspection 
report. If there is nothing to indicate that the risk is undesirable, 
the company offers to renew the contract. If the risk has become 
impaired, the company may refuse to do so. A full medical examina- 
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tion may be required at any renewal date. A new inspection report 
is usually required on large risks at eacb renewal. If a person appears 
to be a j&rst-class risk with one exception, a policy may be issued with 
an ^ impairment rider’ ^ excluding any loss resulting wholly or partly 
from the specific impairment. An impairment rider may be attached 
at issue or on any renewal date, or the company may cancel the 
contract between renewal dates and offer one with an impairment 
rider attached. This latter procedure is quite unusual in practice. 

Premium Rates. — ^A company cannot eliminate losses entirely by 
exercising the precautions indicated above, nor would it appear to be 
the part of wisdom to so operate as to reduce losses to an absolute 
minimum. Expenses are necessary to the conduct and development 
of the business, the company cannot always limit its business to select 
risks, and if it limits its policies by too many restrictive clauses, it 
will render them undesirable. Having determined the limits of cover- 
age, the company must reckon the probabilities of loss and the neces- 
sary premiums. 

Sickness Insurance . — The principles involved in determining rates 
for sickness insurance are the same as those explained before in the 
chapters on net rates for insurances and annuities. Thus if a group of 
m persons aged x experiences a total of r weeks of iUness in one year, 

the rate of sickness may be expressed: Zx = If each person were to 

receive 1 for each week of his illness, Zx would be the net premium each 
must pay for one year of protection. If, however, premiums are pay- 
able at the beginning of the year, the present value of Zx discounted for 
six months will be sufficient, since some claims occur in the early part 
,of the policy-year, and others in the latter part, so that six months 
approximately represents the average length of time the money wiU be 
held before it is paid out. This sum wiU be v^Zx^ At the beginning of 
the second year, vhx+i will be required, provided the person is alive, 
hence v^Zx^i becomes a pure endowment, or 

E.{v^z^i) = 

And the present value of the nth year’s insurance is 

JJx 

Hence an insurance of 1 for two years is the sum of vhx and — — 
or substituting commutation symbols and indicating the addition, the 
sum may be expressed, if in this expression, the 

values in the numerator be continued to the end of the mortality table, 
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the value of an insurance of 1 for the whole of life, indicated by Si, 
would appear. H the values of DxV^Zx + Dx+iv^Zx+i, etc., be smnnaed 
from each age to the end of the table and set down in the usual manner 
to form Column K, 


Sx ~ 

njSa; = 


DJ 




a>4- n 


Dx 


^x-\- n 

Dx • 


Hence when the tables have been constructed, the net premium for 
sickness benefits may be readily ascertained for yearly renewable term, 
whole life, or term insurance such as that granted under non-cancellable 
policies. 

Accident Insurance Rates . — The computation of accident insurance 
premiums presents no particular problem once the probability of 
accidental death or dismemberment is determined, especially in can- 
cellable, yearly renewable policies. 

As regards accident insurance, it is obvious that the occupation 
of the insured is a very important factor in determining the premium 
rate he should pay. It is not customary to change the premium rate 
if the insured changes his occupation, the common practice being to 
reduce the benefit, as indicated above in the discussion of the provi- 
sions of the contract. Thus if a person secures an accident policy 
while engaged in an occupation classed as ‘^select and preferred’* 
and later changes to one classed as ^‘medium,” any claim presented 
under his policy is adjusted on the basis of 50 per cent of the amount 
he would have received had he remained in an occupation classed as^ 
select,” The Bureau of Personal Accident and Health Underwriters 
has considered over 3000 different occupations and has divided them 
into 9 different classes, assigning to each class a separate rating. The 
classes and ratings are as follows: 


1. Select and preferred 100 per cent 

2. Extra preferred 120 per cent 

3. Ordinary 170 per cent 

4. Medium 200 per cent 

5. Special 250 per cent 

6. Hazardous 300 per cent 

7 . Extra hazardous 400 per cent 

8. Perilous 500 per cent 

9. Extra perilous 600 per cent 
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The factors which influence the bureau in placing an occupation 
in one class rather than another may be shown by a few illustrations. 
Persons in clerical pursuits, bank officers, etc., are placed in class 1 ; 
dentists, oculists, and physicians in general practice, in class 2 ; bar- 
bers, fish wardens, and watchmakers, in class 3 ; automatic sprinkler 
installers, automobile dealers (demonstrating and repairing but not 
racing), pipe fitters, in class 4; bricklayers, supervising farmers, 
machinists, telegraph or telephone linemen, in class 5; automobile 
truck drivers, carpenters, sheep-herders, in class 6 ; cowboys on ranch, 
farm laborers or farm hands, fire works exhibitors, in class 7 ; lumber- 
men in woods — hewers, loggers, choppers, sawyers, in class 8 (not 
insurable) ; animal trainers or attendants in a circus, cartridge 
makers, chemists manufacturing acids or explosives, in class 9 (not 
insurable) . 

As yet there is no separate classification showing one rating for 
the accidental death benefit and another for the accidental disability 
benefit. Hence a high accidental death rate or a high accidental dis- 
ability rate, or both, may be the cause of a high occupational rating. 
If the latter is high because of a high rate of accidental disability, 
it may have been occasioned by numerous minor injuries of short 
duration, or by an abnormal number of the more severe injuries wffiich 
result in prolonged disability. Thus a dentist is rated up to 120 
per cent because even a slight injury to his arm, hand or fingers is 
likely to result in loss of business time, and a carpenter using 
machinery in shopwork to 300 per cent because of frequent short 
periods of disability due to minor injuries, whereas a telephone line- 
man is rated up to 250 per cent because of the high probability of 
serious injury or accidental death. 

As regards health insurance, however, the rates are the same for 
all occupations in the first 3 classes ; that is, from select to ordinary, 
inclusive. This is because, according to the best underwriting judg- 
ment based on what statistics are available, certain occupations, while 
showing a high rate of disability from accidents, will show a rate of 
disability from sickness no higher than the rate in the select class. 
Those in industries comprised within class 7, extra hazardous, or 
above, are given less liberal health policies. To obviate adverse selec- 
tion, policies exclude sickness beginning within 15 days after issue. 
If such were not the practice, persons exposed to communicable dis- 
eases, or who for any reason suspect that they will soon become ill, 
might be tempted to rush to the nearest agency and secure health 
coverage, and in many instances the company would have great diffi- 
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culty in ascertaining and proving the facts. It is also customary to 
apply this 15-day period following the date of issue to the health 
insurance benefits under cancellable policies covering both accident 
and health losses. 

Data for Non-Cancellable Rates and Reserves . — Legal Standard. 
— The matter of compiling data from which to form tables of net 
premiums and reserves for non-cancellable business has not progressed 
as far in this country as might be expected. Accident companies have 
generally kept an account of their experience in the form of a com- 
parison of losses with gross premiums. "When records are kept in 
this manner it is difficult to combine the experience of several com- 
panies with varying policy provisions, underwriting practices and pre- 
mium rates, so as to arrive at a satisfactory loss ratio. Furthermore, 
experience with cancellable business is not considered a satisfactory 
basis for non-cancellable rates and reserves, since under the non- 
cancellable contract the company is deprived of the protection afforded 
it by the cancellation privilege and since the experience is mostly on 
benefits limited to a maximum period of 52 weeks. Hence the Man- 
chester Unity experience is generally considered as the most satisfac- 
tory basis of net rates and reserves for non-cancellable business. On 
cancellable, yearly renewable business the customary legal require- 
ment that the company retain one-half of the premiums received dur- 
ing the year as a reserve is considered sufficient. On non-cancellable 
business, a reserve against the increasing probability of loss due to 
disability as age advances, and a level annual premium rate sufficient 
to set up this reserve, is deemed essential. Methods of computation 
are explained in detail by Mr. E. E. Cammack in the Proceedings of 
the Casualty Actuarial and Statistical Society of America, Vol. VII, 
pp. 267, et seq. The minimum valuation standard established by 
Section 93 of the New York Insurance Law is, '^the net premium 
basis, according to the British Friendly Society Tables (876, 880) 
and with interest at 3% per centum per annum.’’ 



CHAPTEE XX 


Fraternal Insurance 

Fraternal insurance is that furnished by fraternal benefit societies 
as contrasted with old-line or legal-reserve companies. According to 
the New York Conference law, a fraternal benefit society is, ‘^Any 
corporation, society, order or voluntary association, without capital 
stock, organized and carried on solely for the mutual benefit of its 
members and their beneficiaries, and not for profit, and, having a 
lodge system with ritualistic form of work and representative form 
of Government, and which shall make provision for the payment of 
benefits in accordance with Section 5 hereof/^ ^ Section 5 of this law 
provides that benefits may be paid for death, disability, old age, etc., 
with certain restrictions. The provision that the society must have 
a lodge system with ritualistic form of work in order to be considered 
a fraternal benefit society is of primary importance in distinguishing 
a fraternal society from an assessment association. 

Early Experience and the Development of Fraternal Bate- 
Making. — ^Fraternal insurance has had a very remarkable and some- 
what varied career in this country. The first society providing it 
was founded by John J. Upchurch in 1868. Mr. Upchurch created 
an organization known as the Ancient Order of United ‘Workmen 
primarily to provide workingmen with a union on a somewhat broader 
scale than that of other trades-unions of that time. Protection to the 
dependents was included in the plan of organization by a provision 
in the Constitution which stipulated that when the members numbered 
1000 an insurance office should be created and a policy issued, secur- 
ing at the death of the member insured not less than $500, to be 
paid to his lawful heirs.’’ ^ On October 6, 1869, an Insurance 
Article” was adopted which provided that each member should con- 
tribute $1 to an insurance fund of the subordinate lodge and that 
upon the death of a member the funds of all the subordinate lodges 

1 See. 1, New York Conference Law. 

2 Basye, Walter, History and Operation of Fraternal Insurance, p. 11. Mr. 
Basye quotes Article XVII of the Constitution. 
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should be used to defray funeral expenses, the remainder of them, 
if any, to be properly and judiciously applied for the benefit of 
the family or heirs of the deceased/’ The entire benefit was to equal 
in dollars the number of members who had contributed, but was not 
to exceed $2000 on any one death; that is, each surviving member 
was to contribute $1 upon the death of a member, the contribution 
being made in advance to promote prompt settlement. Then as soon 
as a death occurred, another $1 was due from each remaining member 
in order to prepare for the next death. Such contributions are known 
as post-mortem assessments. 

Numerous societies followed, all operating on this unscientific 
basis. Many of them passed out of existence, for reasons obvious to 
one familiar with the principles set forth and explained in previous 
chapters of this volume, yet thousands of dollars were paid to needy 
orphans and widows even by those societies which have been con- 
sidered failures. The reasons usually given for the rapid growth of 
fraternal insurance are, (1) the numerous failures among old-line 
companies in the early 70’s, (2) the low rates of the fraternals, (3) 
the disappointment on the part of holders of old-line policies when 
extravagant dividend estimates failed to materialize, and (4) the 
widely-spread impression that reserves were unnecessary and likely 
to be mismanaged. During the early 70 ’s when fraternals got under 
way, old-line companies could appeal only to the rich and the 
moderately well-to-do. Fraternal insurance offered protection, cheap 
enough to be within the reach of the workingman. It also appealed 
to others who were interested in the social features. 

There had been occasional instances in which the funds of legal- ^ 
reserve companies had been improperly managed, and whenever a 
case of such mismanagement appeared in the public press, the advo- 
cates of fraternal insurance were prone to make much of it. Many 
persons could not understand why the old-line companies found it 
necessary to hold huge funds in reserve when the fraternals were 
managing to pay claims without reserve funds. One of the slogans of 
the fraternals was, ^'Keep your reserve in your pocket.” It was 
thought that assessments could be depended on to provide for the 
payment of claims. 

Early in the history of fratemalism it became evident that it was 
impracticable to levy an assessment upon the happening of each death. 
It, therefore, became the practice to collect regularly so much from 
each member to create a fund from which benefits might be paid. 
The second step consisted in grading the assessment according to age 
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of entry. In fact, the fraternals in this country repeated in large 
measure the early history of life protection in England before the 
necessity of providing for higher mortality rates at the older ages 
had yet been demonstrated by experience. 

In the earlier period, many of the fraternals collected assessments 
which would have been inadequate to meet their obligations even if 
the average age of the group could have been kept low. When taken 
to task by men who understood the principles involved, the fra- 
temalists were inclined to answer that the actuaries were prejudiced, 
or that by taking in new members and keeping the average age of 
the group low, they would aways be able to meet their claims. In 
fact, the ^^average-age’’ or ^^new blood” fallacy may be taken as the 
fundamental cause of failure of the early fraternal systems. It is, 
of course, obvious that if a large group of persons of different ages 
should be insured, the total of the natural premiums per 1000, deter- 
mined on each life separately, divided by the number in the group 
would 3deld the average premium. If each person is charged this 
premium, then the company will be able to meet first-year claims. If 
new members at young ages are taken into the group each year so that 
the average age is maintained, no reserve funds need be held nor 
need the premium be increased, as has been demonstrated by our 
more recent experience with group insurance. With insurance, how- 
ever, as the primary purpose of entering the group, and the right 
of a person to exercise an option as to whether he shall enter it, it is 
difficult to secure young members, who realize that they will be taxed 
to pay the death claims of a group whose average age is greater than 
their own. They prefer to join an organization made up for the most 
part of younger persons in which the cost of protection is lower. Such, 
in fact, has been the experience of many fraternal benefit societies. 
When a society is organized with young lives on the books, very low 
assessments for a number of years, are sufficient. Then as the society 
grows older it becomes increasingly difficult to secure enough new 
members to keep the percentage of old members low. Hence, the 
death rate increases, and the assessments must be correspondingly 
increased or the benefits reduced. Resort to either alternative causes 
healthy lives to withdraw and those in ill health to remain. Mean- 
while new members in good health and at young ages refuse to 
join in any considerable numbers, preferring a younger organization. 
The older organization must then be either abandoned or reorganized 
on a more scientific basis. 

The early fraternals have been severely criticized, and in some 
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instances condemned, as a menace to tlie welfare of tlie community. 
Impostors may indeed have occasionally found this a fruitful field 
of endeavor. We must remember, however, that other organizations 
have not been immune from the activities of scoundrels. Well inten- 
tioned but misguided were those who advocated fraternal insurance 
on the unsound basis described above. 

A calm and unbiased appraisal of the first 30-years’ work of 
fraternal benefit societies leads to the conclusion that it was not 
altogether in vain. Thousands of dollars were paid out to widows 
and orphans who would otherwise have been without any protection 
because of the inability of their breadwinners to pay old-line pre- 
miums. Viewed as cheap, temporary protection, temporary in the 
sense that there were several years of it before the society in each 
case got into difficulties,— the system had its advantages. The chief 
cause of complaint against the early system is that thousands of 
persons who had made sacrifices for many years to keep their assess- 
ments paid up found themselves without protection, often late in life 
or when otherwise uninsurable. 

It was because of ignorance of first principles on the part of 
managers of the early fraternal societies, their delusion concerning 
the possibility of maintaining a low average age, and the desire to 
afford protection at low cost, that assessments were not based on sound 
foundations nor were methods pursued which would assure the per- 
manence of the system. They had to learn from experience the neces- 
sity of operating on an actuarially sound basis. This lesson gradually 
began to be borne in upon the older societies during the decade from 
1891 to 1900. At the beginning of this decade the societies which had 
been in operation for 10 or 20 years began to feel the pressure of 
advancing age, hence new organizations were able to increase their 
memberships to appreciable numbers with the greatest of ease. The 
difficulty encountered by the older societies in securing new members, 
the necessity of considering increased assessments or reduced benefits, 
and the effect of adverse selection, caused the beginning of the move- 
ment for adequate rates and sound methods which was inaugurated 
during this decade. 

It may be asked, ^‘Why didn’t the legislatures of the various 
states pass laws regulating fraternal benefit societies, and setting up 
minimum valuation standards for them as they did for the old-line 
companies?” The answer is not far to seek. About one-third of 
the voters belonged to some society. The fratemals maintained that 
they were the great protectors of the workingman. Their membership 
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also inelnded men of influence, many of whom had joined for social 
or political reasons. Whenever legislation designed to control their 
activities was proposed, it was an easy matter to allege that it was a 
''plot^’ on the part of old-line companies to drive fraternals out of 
business, and then to stir up enough opposition to defeat the bill. 
For a legislator to support a bill in the face of such opposition and 
thus alienate a large portion of his constituents was virtually con- 
sidered political suicide. 

Nevertheless it became evident after a time that mere opposition 
to proposed legislation was not best for the societies. Other organiza- 
tions which were purely assessment associations without the fraternal 
tie to bind the members together sprang up and imitated the fra- 
ternals, often offering protection at very low rates and on a thor- 
oughly unsound basis. Meanwhile, the more prominent fraternals 
had combined their efforts by forming an organization known as the 
National Fraternal Congress. In 1890, President D. H. Shields ex- 
claimed to an assembly of this organization, '‘How are we to protect 
ourselves from the many fraudulent organizations that are flooding 
the country under the garb and cloak of fraternity A beginning 
in statutory legislation and state supervision had been made in 1888 
when Massachusetts passed an act defining fraternal societies and 
providing for a report of their membership, operation, and financial 
transactions. The first comprehensive plan, however, for statutory 
regulation was adopted by the National Fraternal Congress when its 
committee on legislation drafted and recommended for adoption the 
N. F. C. Uniform Bill in 1892. This bill defined a fraternal society 
as one having a lodge system, with ritualistic form of work and 
Tepresentative government, exempted fraternals from the provisions 
of the insurance laws of the state, and provided various regulations 
of minor importance. This bill was adopted, with modifications, in 
several states. A clause was later added which provided that a fra- 
ternal might "create, maintain, disburse and apply a reserve or 
emergency fund in accordance with its constitution and by-laws.’^ 

It was not only by the recommendation and support of favorable 
legislation with united opposition to unfavorable bills that the Na- 
tional Fraternal Congress served the common interests of the societies 
thus joined together. The insertion of the provision making possible 
an emergency fund was an advance, in that the societies were begin- 
ning to realize the importance of setting up some sort of a fund to 
pay claims promptly and provide for emergencies. The yellow- fever 
epidemic of 1878 and 1879 led the A. 0. U. W. to provide for the 
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establishment of a ^‘special relief’’ fund in 1880. The Independent ' 
Order of Foresters also made provisions for a reserve” fund at an 
early date, although none of them provided for valuation on an 
actuarially sound basis until quite recently. Some of the early leaders 
made unsuccessful efforts to have assessments graded according to 
the age of the member. By the close of the century it had become 
quite general to collect regular monthly assessments instead of order- 
ing an assessment after each death. Though the post-mortem assess- 
ment system had been abandoned, for the most part, the societies 
found it was necessary to increase assessments or reduce benefits 
when the average age and mortality rate became high. In other 
words, during the early years of fraternal operation the assessment 
rates were based on current mortality. As the societies became older 
and the average age and death rate increased, they began to realize 
that their assessment rates could not remain level. Hence when the 
National Fraternal Congress met in 1895, its Committee on Statistics 
and Good of the Orders reported that except during the inceptive 
period of an order there exists a gradual increase in the mortuary 
rate wholly due to the increasing average age of the members. In 
fact, the recommendations and suggestions of this Committee were 
so revolutionary and displayed such wisdom and foresight concerning 
the fraternal system that a part of their report merits reproduction. 
It stated: 

^^We believe that the existing fraternal orders can be perpetuated 
provided that they heed the lesson and the warning that the experi- 
ence of the past so plainly gives and teaches. ... It is indispensable 
to recognize the Law of Mortality as the governing factor. . . . The 
rate fixed for life at the age of entry is common to nearly all the^ 
fraternal orders. Our experience demonstrates that it is faulty in 
theory, unsound in practice and should be remedied, and this can be 
accomplished by increasing the rate with increasing age or by so 
adjusting the rates as to establish a fund that shall equalize the cost 
throughout life, or in other words, establish a Reserve. If with our 
experience we should institute a new fraternal order at the present 
time, one or the other of these, the law permitting, perhaps more or 
less modified, but in substance the same, would probably be adopted. 
In the proposition advanced the elements of ‘Safety’ and ‘Equity’ 
are separated, and first to be considered is the element of ‘Safety.’ 
Loading the rate at age of entry to minimize the cost of advancing 
years is the old-line plan of the reserve. The establishment of such 
a fund has, until within a year or two, been generally condemned 
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by the fraternal orders, not for the reason that it is not of itself good, 
but that it has been improperly administered and made a means of 
gravest abuse. Properly adjusted to our requirements, it would make 
protection certain, work wrong to no man and be in the direct line of 
safety. Any table based on this plan must be accurately worked out 
and grounded on the condition of a fixed annual amount payable 
by installment, of which a certain per cent, with its increment of 
interest, will form a reserve fund. This reserve can very safely be 
largely reduced from the reserve based on the standard tables.’’ 

In 1897 the Congress appointed a Committee to prepare tables 
of rates upon the level premium, the natural premium and the step- 
rate plan. As a result, this Conoimittee reported a table of mortality 
to the convention of 1898 which is known as the National Fraternal 
Congress table. It was based on the experience of old-line companies 
and fraternal societies, particularly the Royal Arcanum and the 
Ancient Order of United Workmen. The committee stated that it 
was a safe basis for new business and for old business at attained 
ages, when the latter is in good physical condition. It has since been 
demonstrated that the table reflects the societies’ experience with 
remarkable accuracy and that the original statement of the committee 
is correct. For re-organization purposes it is not so satisfactory when 
no medical examination is required of the older members. Adverse 
selection in such cases is likely to result in a higher mortality rate 
among those remaining than that shown by most published mortality 
tables. 

Net annual and monthly premium rates, step-rates, and modifica- 
tions were also computed on the basis of the N. F. C. table with 
interest at 4 per cent. The first table below shows the net annual 
level and net monthly level rates per 1000 at ages 21 to 60, incT&ive. 

The second table below shows the rates by the step-rate plan to age 
61 and the level rate from that age for the remainder of life. Column 
1 shows the age groups, column 2 the annual rates, column 3 the 
monthly rates corresponding to the annual rates, column 4 a modifica- 
tion of the step-rates whereby an additional premium of 15 cents per 
month is charged and allowed to accumulate so that the level rate 
from age 61 on may be reduced, column 5 a similar modification but 
with an accumulation of 30 cents per month which reduces still 
further the level rate from age 61. 

Societies may vary the amount of the accumulation, the third one 
of the tables below having been constructed to serve as the basis for 
such variations; that is, this table shows the amount by which the 
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LEVEL RATES PER 1000 
Whole-Life Protection 


Age 

Annual 

Monthly 

Age 

Annual 

Monthly 

21 

10 62 

.93 

41 

20 93 

1 83 

22 

10.92 

.96 

42 

21 80 

1.91 

23 

11.24 

.98 

43 

22 72 

1.99 

24 

11.57 

1 01 

44 

23 69 

2 07 

25 

11.92 

1 04 

45 

24 72 

2 16 

26 

12.28 

1 07 

46 

25 81 

2.25 

27 

12,67 

1.11 

47 

26.91 

2 35 

28 

13.08 

1.14 

48 

28.20 

2 45 

29 

13 51 

1 18 

49 

29 51 

2 58 

30 

13 96 

1 22 

50 

30 98 

2 71 

31 

14 43 

1 26 

51 

32 39 

2.83 

32 

14 94 

1 31 

52 

S3 97 

2 97 

33 

15 47 

1 35 

53 

36 65 

3.12 

34 I 

16 03 

1 40 

54 

37 45 

3 28 

35 

16 62 

1 45 

55 

39 36 

3.44 

36 

17 24 

1.51 

56 

41 41 

3.62 

37 

17 90 

1 57 

57 

43 60 

3 88 

38 

18 60 

1 63 

58 

45 94 

4 02 

39 

19 34 

1 69 

59 

48 45 

4 24 

40 

20 11 

1 76 

60 

51 13 

4.47 


STEP-RATES AND MODIFICATIONS PER 1000 
Whole-Life Protection 


! 

1 I 

2 

3 

4 

5 

Ages 

Annual 

Monthly 

Monthly 

Monthly 

21-25 

5.11 

.45 

.60 

.75 

26-30 

5.40 

.48 1 

.63 

.78 

31-35 

5.93 

.52 1 

.67 

.82 

36-40 

6.71 

.59 

.74 

.89 

41-45 

8.14 

.72 

.87 

1.02 

46-50 

10.25 

.90 

1.05 

1 20 

51-55 

13.82 

1.21 

1.36 

1.51 

56-60 

19.60 

1.72 

1 87 

2 02 

61 + 

54.01 

4.73 

3.00 

2,50 
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level rate from age 61 on will be reduced if the insured pays 1 per 
annum more than the annual step-rate from the time he enters until 
he reaches age 61. For example, if the insured enters the society 
at age 21 and pays 6.11 per annum instead of 5.11 (the net rate) from 
21 to 25 inclusive, then 6.40 instead of the net rate of 5.40, etc., his 
net level annual premium from age 61 on will be reduced 11.61 below 
54.01, or to 42.40 per 1000 per annum. However, if he enters at 
age 45, the accumulation of 1 per annum additional will only reduce 
the level premium 2.33, or to 51.68 from age 61. Now if the annual 
payment were 2 in addition to the net step-rate, the accumulation 
would be twice as great at age 61, hence, the reduction of the level 
rate below 54,01 would be twice as much. Thus an accumulation of 
2 per annum in addition to the net step-rate from age 21 will reduce 
the level rate from age 61 by, 11,61 X 2 = 23.22, or to 54.01 •— 23.22 = 
30.79. If it were desired to reduce the level premium from age 61 
to 25 per 1000, 54.01 — 25 = 29.01, the reduction, which divided by 
11.61 yields 2.50, the extra amount per annum in addition to the net 
step-rate if the insured is now aged 21, The table follows; 

ACCUMULATION TABLE 

Slowing Reduction of Annual Level Rate from Age 61 Produced by Payment of 
1 per Annum Additional to Net Step-Rate 


Age 

Reduction 

Age 

Reduction 

21 

11 61 

36 

4 71 

22 

11.00 

37 

4 40 

23 

10 41 

38 

4 10 

24 

9 85 

39 

3 81 

25 

9 30 

40 

3 53 

26 

8 80 

41 

3 28 

27 

8 30 

42 

3 03 

28 

7 82 

43 

2 79 

29 

7.36 

44 

2 55 

30 

6 93 

45 

2 33 

31 

6 52 

46 

2 13 

32 

6 13 

47 

1 93 

33 

5 75 

48 

1 74 

34 

5.39 

49 

1 56 

35 

5.04 

50 

1 39 


Legislation. — One might suppose that the fraternals would have 
immediately attempted to readjust their rates of assessment so as to 
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bring about a condition of actuarial solvency, now that rates on a 
scientific and safe basis were available, and now that the societies had 
learned by experience that inadequate rates must inevitably lead to 
disaster. The f raternals, however, did no such thing. There were too 
many old members in the older societies, members whose rates would 
have been greatly increased by such a procedure. Naturally these 
objected to a substantial increase in their rates. They seemed to 
feel that the younger members should take care of them, as was con- 
templated when the societies were first organized. As a result the 
National Fraternal Congress inaugurated what later proved to be a 
very unfortunate movement. It consisted in an attempt to pass legis- 
lation requiring' all new societies that attempted to organize, and 
those seeking admission to additional states, to charge rates not less 
than the net rates on the basis of the N. F. C. table and 4 per cent. 
The effect of such legislation would have been to allow the older and 
larger societies to continue on cheap rates, while new and expanding 
orders would have been compelled to charge relatively higher rates. 
With persons who understood the principles involved, and who desired 
permanent protection, the newer organizations on an adequate rate 
basis would have obtained favor and thus had an advantage in com- 
petition. This advantage might have been secured by a proper educa- 
tional campaign had the younger organizations embraced their 
opportunity. Instead, they looked upon the proposed requirement 
as unfavorable in that the prospective member was likely to choose 
the lower-premium benefit of one of the older societies. He was 
likely to look upon the older organization as one well established, not 
realizing that the younger might be financially secure and that the 
older was actuarially insolvent. Consequently, the younger societies’ 
formed the Associated Fraternities of America, dubbed the proposed 
legislation the ''Force Bill,^’ and proceeded to oppose the National 
Fraternal Congress generally on matters of legislation involving the 
question of adequate rates. The national convention of state in- 
surance commissioners favored the so-called "Force Bill,’^ but it was 
difficult to convince legislators of its fairness. It was difficult to 
maintain that new organizations should be compelled to charge ade- 
quate rates so long as old organizations might admit new members 
at inadequate rates. 

This, though at first the chief obstacle to the N. F. 0. plans, later 
became the basis upon which the two opposing forces united for real 
progress. Thus the two groups of societies, opposed to each other 
on the question of adequate rates for a period of 10 years, were quick 
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to join hands in opposition to legislation inimical, as they thought, 
to the welfare of fraternalism generally. When both groups began 
thus to feel the necessity of adopting a solvent plan of operation, 
committees of the National Fraternal Congress and the Associated 
Fraternities of America met the state insurance commissioners at 
their national convention, held at Mobile, Ala., in September, 1910, 
and framed what has since been known as the Mobile Bill. The most 
important features of this bill were provisions establishing standards 
of valuation, and compelling societies on an inadequate rate basis 
to improve their degrees of actuarial solvency by 5 per cent every 
3 years. The bill was adopted by 13 states, but was soon found to 
be too drastic, and abandoned in favor of another known as the New 
York Conference Bill which has since become the fraternal insurance 
law of the land. 

The New York Conference Bill was framed by representatives of 
the organizations of fraternal societies, and of the state insurance 
commissioners, the final conference being held in December, 1912. 
The primary purpose of the bill was to bring about gradually the 
actuarial solvency of all fraternal benefit societies. It provides that 
no new society shall be incorporated which does not require stated 
periodical contributions sufficient to meet the mortuary obligations 
contracted, when valued on the basis of the N. P. C. table and 4 per 
cent. Outside societies seeking admission to a state which has passed 
the bill must comply with Section 23, which works out in a manner 
similar to the requirement for new societies. In case a society fails 
to maintain a certain prescribed degree of solvency, new members may 
^ be admitted only at the rates of assessment required of new societies. 

The valuation requirements of the New York Conference bill permit 
of valuation by different methods. One consists in setting down 
actual and contingent assets, contingent assets being the present mid- 
year values as of age of valuation, of future net contributions as 
provided in the constitution and by-laws. These are balanced against 
actual and contingent liabilities, contingent liabilities being the present 
mid-year value, as of age of valuation, of benefits promised. The 
ratio of actual and contingent assets to actual and contingent liabili- 
ties is the percentage of solvency. The society may proceed with 
ordinary net valuation, with minor variations, the ratio of reserve 
funds accumulated to the reserve liability showing the percentage of 
actuarial solvency. The first method is more generally employed by 
the societies, although the Wisconsin reports show both ratios. 

At this point the distinction between legal solvency and actuarial 
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solvency should be clearly noted. So long as a society is financially 
able to meet current claims and expenses it is legally solvent. If the 
ratios by the above methods of valuation are less than 1, the society 
is actuarially insolvent. If a society is actuarially insolvent, its 
present rates of assessment are too low to pay all of the benefits it 
has promised, unless its experience is more favorable than that con- 
templated in the legal valuation requirements. 

One of the provisions of the New York Conference bill is that the 
valuation report and an explanation of facts concerning the society’s 
condition shall be printed and mailed to each insured member not 
later than June 1st of each year. There is an opportunity thus given 
for a member to learn of his society’s prospects for paying its future 
claims. Wisconsin states annually the percentage of actuarial sol- 
vency of all societies operating within its boundaries. This practice 
in other states might benefit those fratemals operating on a sound 
basis, as well as old-line companies, and probably the prospective 
purchaser of protection, the number of persons joining unsound fra- 
temals being fewer. 

The question of most importance in the mind of an intelligent 
prospect considering insurance with a fraternal benefit society prob- 
ably is, ‘‘What reserve funds does the society have, compared with 
what it should have in order to pay all of its future claims?” If 
the trae answer is, “The society has enough,” he may pass on to 
considerations other than that of safety. If the answer is that the 
society’s reserve funds together with the present assessment scale 
are not sufficient, the prospect should make further investigation 
before placing the future welfare of his dependents in the hands of 
the particular society under consideration. 

The reply to such a question as the above may be: “The society 
does not have sufficient reserve funds to meet all of its future claims, 
but that does not concern you because new members are placed on an 
adequate rate basis, their funds are kept separate from the general 
funds, and a proper reserve will be kept on your contract to assure 
the payment of your claim.” 

It is true that an actuarially insolvent society may avail itself 
of the provisions of section 23a, and thus segregate the funds of new 
members from the other funds of the society. It may also follow 
section 23b and evaluate on the “accumulation basis” which credits 
old members with what is due them as a result of the actual experi- 
ence of the society. Then if a member’s share of losses in any future 
year exceeds his credit and contributions for that year, he may be 
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required to pay increased or additional assessments. The effect of this 
is to require members to pay the current cost of protection ; and for 
members formerly on an inadequate rate basis who have accumulated 
insufficient reserve funds to their credit, this cost increases as they 
grow older. It is a practical measure to wind up the business of 
inadequate rate members by requiring them to make up for the in- 
adequacy of their rates in former years. It results in the older mem- 
bers going over to an adequate basis, or reduces their benefits, often 
does both, or it causes them to withdraw from the society. The society 
may then keep the funds of new members separate and thus afford 
them the same security as they would have in a new society. How- 
ever, if the annual mortuary collections do not meet all claims after 
the required reserve funds have been set aside, the deficit may be met 
by additional assessments on all members, new and old alike. 

The provisions of section 23a of the bill bringing pressure to bear 
on societies less than 100 per cent actuarially solvent to maintain at 
least as great a degree of solvency as that shown by the valuation of 
1917, or thereafter, are based on the theory that if a society can now 
meet its claims, it will continue to be able to do so as long as its 
financial condition grows no worse. As the provision works out, a 
society that maintains the prescribed degree of solvency does so by 
admitting new members on an adequate rate basis, and by other 
measures, so that the degree of solvency may be expected to con- 
tinually improve, and thus the original purpose of the bill will even- 
tually be attained. 

The New York Conference bill has been adopted with modifica- 
tions by approximately three-fourths of the states. It contains many 
important provisions other than those governing valuation and the 
attainment of solvency through classification of members and segrega- 
tion of funds. 

“Whole-family Protection Bill , — In 1916 a model bill was agreed 
upon by the legislative committee of the National Fraternal Congress 
of America and the state insurance commissioners, permitting fra- 
ternal orders to insure the children of members, or those for whose 
support a member is responsible. Under the terms of the bill, no 
certificates on juveniles may be issued, until at least 500 -are ready to 
be issued simultaneously, which number must then be maintained 
as a minimum. Benefits were limited to $34 at age 2, $40 at age 
3, increasing to $600 at ages 16 to 18. Rates may be based on the 
Standard Industrial table or the English Life Table Number Six, and 
4 per cent. Reserves are to be maintained on this basis, and funds 
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of tlie Juvenile department must be segregated from the other funds 
of the society. This bill has been adopted by many states, with the 
result that many young persons have been added to the ranks of 
fratemalism. 

At the Montreal meeting of the National Fraternal Congress of 
America in September, 1922, a committee was appointed to consolidate 
the various bills and laws regulating fraternal orders. The committee 
did not attempt to draft a model bill, nor introduce new provisions, 
but confined its work to an arrangement of the several bills and laws 
into one consistent chapter on fraternal benefit societies. The essence 
of the whole-family protection bill appears in the consolidated chapter 
under sub-sections 3 to 8, inclusive, of section 5 (Benefits). Under 
Section 9 (Funds), sub-sections 3 to 6, inclusive, are added to the 
original New York Conference bill. Section 14 (Mergers) governs 
mergers and transfers and is designed to prevent the promotion of 
a society merely for purposes of reinsurance at a profit. Fraternalists 
should familiarize themselves with the fraternal insurance laws of 
their own state, the New York Conference bill, and such modifications 
of it as are found in the proposed chapter. 

Present Status. — The total of fraternal insurance in force at the 
end of a recent year was $8,687,939,447. This is slightly less than 
the amount formerly in force. In fact, the amount of fraternal in- 
surance in force has remained nearly stationary, declining slightly 
during the past 10 years. Rate adjustments have doubtless been the 
principal causes of the decline in the amount of this type of insurance. 
The fact that the business as a whole has been able to maintain itself 
so well in the face of these difficulties shows the firmness with which 
it is entrenched in this country. 

The process of readjustment to attain actuarial solvency is a pain- 
ful one for any fraternal order. Fraternalists have learned that the 
burden of insufficiency in the matter of rates and funds to meet 
reserve liabilities cannot be shifted to new members. Classes of old 
members may be assisted by applying to their claims the mortality 
salvages and excess interest earnings of new classes. New members 
may thus assist the old without endangering their own reserve funds, 
but this is not equitable nor is it popular with new members. Old 
members alone, to make up the deficiencies in their certificates as 
shown by valuation, must either be assessed at prohibitive rates, or 
be compelled to place liens on their certificates, the amount of the 
lien being deducted from the face of the certificate in case of death, 
and being gradually reduced by a moderately increased assessment in 
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case of survival. Or, old members may be allowed to transfer to an 
adequate-rate class by paying tbe level rates as of age attained at 
transfer. Most of those who do not thus transfer are likely to go 
off the books in a relatively short time. Mortality experience has not 
been very favorable on the re-rated members, however, because of 
the operation of adverse selection, as indicated above. Nevertheless,' 
injustice to new members admitted on an adequate level rate basis 
is avoided if their funds are kept separate in every respect, and if 
given the benefit of mortality salvages and excess interest earnings. 
It will be only in case of abnormally heavy death losses, or gross 
mis-management, that extra assessments on them need be expected. 

Of late years it has been demonstrated that the success of any 
movement to transfer the old members of a fraternal society over to 
an adequate rate basis depends largely upon the methods employed. 
The most effective method consists in employing expert salesmen to 
canvass each member with a view to securing his consent to the 
transfer. If he consents to it, the transfer is made on the basis of a 
preliminary term policy at the age then attained by the member, the 
salesman being paid a substantial proportion of the first 12 monthly 
premiums. In this manner enough healthy lives are transferred to 
off-set the adverse selection resulting from a mere change in the 
by-laws calling for increased assessments. There have been developed 
special service companies’^ that employ and train salesmen for this 
purpose, and that serve a number of societies. 

Types of Certificates . — The primary purpose of re-adjusting 
fraternal insurance to a solvent basis is to enable the orders to furnish 
whole-life protection at level rates, or at step-rates definitely deter- 
" mined so that the insured may loiow in advance what the cost of 
his protection is going to be. Ordinary life certificates at level rates 
are quite popular, although the step-rate plan is often applied for. 
The step-rate plan, whereby ^he rates remain level for a period of 
say 5 years, then increase and again remain level for another period, 
is really a sort of renewable term plan, with the added advantage that 
a certificate issued on this basis may be continued as a whole-life 
contract at a level rate after age 60 or 65. In other words, the step- 
rate certificate requires but a small premium during the time when 
a person is getting started in his life’s work. The same is true of 
the renewable term policies of old line companies. Later on when 
one’s earning power increases a higher premium is required, but the 
fraternal certificate, upon the insured’s reaching age 60 or 65, may 
be continued at a level rate for the remainder of life. Also, one may 
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make an additional payment above the step-rate and thus establish an 
accumulation to reduce the level rate beyond 60 or 65. 

The fraternal benefit certificate is a relatively brief document set- 
ting forth that the holder is a member of the society, is entitled to a 
specified portion of the benefit fund, and must comply with the society’s 
constitution and laws, together with present and future amendments 
thereto, which are declared a part of the contract. Beneficiaries may 
be changed, but as a general rule only members of the certificate 
holder’s family, or other dependents, are eligible as such. The society 
is not obligated to pay the stipulated sum named in the certificate 
unless sufficient funds are available. In other words, the society does 
not promise to pay a definite amount in consideration of a fixed 
premium, and one must study the constitution and laws of the society 
in order to learn the terms of his contract. 

The application for a fraternal benefit certificate, however, is often 
quite a formidable document. In some instances, the applicant war- 
rants the truthfulness of his statements, agrees to forfeit all of his 
rights in ease of withdrawal or expulsion, to abide’ by the constitution, 
laws, rules, and usages of the society, to forfeit his rights if he enters 
a proscribed occupation or dies by suicide within 5 years, or by exces- 
sive use of intoxicants, or in violation of law. Thus it is highly 
important for the applicant to study not only the certificate itself 
and the constitution and laws of the society, but he should also read 
the contents of the application blank with care. 

Limited-payment life certificates, sometimes including old-age 
disability benefits, and certificates paid up at age 65 or 70, are also 
issued. The old-age disability benefit may be compared to a pension, 
and may be paid monthly, quarterly or annually for a period of years 
or for the remainder of life. This benefit is, of course, a deferred 
temporary or whole-life annuity. A very small amount of term in- 
surance is written, the step-rate plan being preferred to term cer- 
tificates, even when the latter include the renewable or convertible 
features. Monthly income certificates are becoming more popular for 
the same reasons that monthly income policies of old-line companies 
are preferred in many instances. Some orders confine themselves to 
health and accident certificates, while others will provide for limited 
disability benefits in their standard certificates if the insured desires 
this, paying an extra premium for it. Joint-life certificates are issued, 
usually to husband and wife, and maternity benefits are paid by some 
orders. Women are admitted to many societies, and the memberships 
of a few are composed of women exclusively. Surrender values, con- 
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sisting of terminal net values less a surrender charge to overcome 
adverse selection, are granted in cash, paid-up extended term, and 
paid-up fractional insurance. 

Juvemle Certificates , — The feature of the whole-family protec- 
tion’’ movement which has attracted most attention consists in issuing 
juvenile certificates on the lives of members’ children. Authority for 
their issuance was obtained through the adoption of the whole-family 
protection bill, and by the inclusion of its provisions in other bills. 
Amounts of benefits are limited as indicated in the preceding dis- 
cussion, to those sufficient for funeral expenses. This limitation of 
the insurance to small sums is to obviate temptation to neglect children 
in order to gain the insurance. Until 1917, juvenile insurance was 
confined to the industrial departments of old-line companies. Fra- 
ternals, however, conceived the idea of issuing certificates on such 
risks, because of oppoi^tunities to extend their benefits to small towns 
and out-lying districts which would not support industrial insurance. 
The order may also by this means provide protection formerly sup- 
plied only by old-line companies. Industrial insurance is expensive 
and necessarily confined to districts quite thickly populated. The 
industrial agent, also, since he writes level-premium policies, is likely 
to advise his clients to take old-line rather than fraternal benefits 
when they attain a sufficient age. It was thought that if all members 
of the family were protected by fraternal insurance, the juvenile 
member could be more readily induced to take an adult certificate 
on attaining the required age. Hence, when a juvenile member 
reaches the minimum age for admission to the adult class, he may 
surrender his juvenile certificate, exchanging it for an adult cer- 
tificate, provided the health requirements are met and the rate of 
contribution is adjusted. Many have thus been added to the ranks 
of fraternalism and the juvenile department has become a training 
school for future fraternalists. It is in the juvenile department that 
fraternalists seem to have their greatest opportunity for future prog- 
ress, If it is admitted at all that insurance should be granted on 
young lives, the juvenile departments of fraternals with adequate 
rates and complete segregation of funds should be encouraged. Pro- 
tection can thus be given to thousands in outlying districts who cannot 
be reached by the industrial agent. As for cities, competition will 
not, probably, there harm industrial insurance much, and fraternals 
should at least be given an opportunity to demonstrate their ability 
to conduct juvenile insurance. 
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Advantages Maintained for Fraternal Insurance. — Some writers 
maintain that fraternal insurance’s greatest heritage from the first 
50 years of operation is a sound financial basis. In this matter, 
however, the experience of fraternal orders has contributed little to 
the knowledge of the actuary. Mr. Walter Basye, Editor of the 
Fraternal Monitor, concludes that ^^the chief result of the system’s 
progress is a standardized plan of operation.”^ The plan of opera- 
tion involves a form of government which fratemalists maintain is 
superior to that of old-line companies. 

Representative Form of Government , — ^Fratemalists maintain that 
even in mutual companies operating on the legal-reserve plan policy- 
holders have little or nothing to say about the management of the 
company. In a fraternal benefit society, however, members meet in 
local lodges, discuss policies and candidates, elect representatives to 
meet in supreme lodge which makes laws and elects the officers who 
manage the business. It is maintained that real mutuality results 
in efficient administration, and that since control of the society rests 
directly with its members, a change in the administration may be 
readily accomplished if any considerable dissatisfaction with the man- 
agement should arise. Others maintain that the members of a fra- 
ternal society have no more to say concerning the management than 
have the persons insured in a mutual life insurance company. The 
fact is that in both organizations final authority rests with the mem- 
bers. The desire for wholesome regulations and legal restrictions of 
fraternals is shown by the restrictions concerning mergers and trans- 
fers, investments and other affairs. It does not require much time 
to wreck a financial institution, and a form of government which 
enables those interested to oust the officers responsible at the end of 
six months or a year cannot with safety supplant that under the state 
regulation which assures the stability of old-line companies. 

Cost of Management . — It has often been asserted that the cost of 
sound protection is about the same in one organization as another. 
It is true that mortality costs are not likely to be very different in 
one large representative group than in another requiring similar 
medical examinations, with members exposed to similar hazards. 
Hence, it has been maintained that when a fraternal order adopts 
adequate rates it assumes the characteristics of an old-line company 
and consequently the cost of its insurance will be but slightly different 
from that of the latter. Fratemalists, however, point to the advan- 
tages of the social and fraternal features, the relief and visitation of 

3 Basye, Walter, History and Operation of Fraternal Insurance, p. 190, 
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the sick and the higher ideals of a fraternity. They also maintain 
that the cost of managing a fraternal benefit society is less than the 
expense of conducting a legal-reserve company. It is difficult to 
estimate the value of the social and fraternal features, the relief and 
visitation of the sick and the higher ideals. The man who is looking 
primarily for sound protection to his dependents, or who desires in- 
surance for business purposes, might prefer to forego these benefits 
and pay only for the insurance feature. Since the fraternals include 
these, however, and since one must purchase certificates in several 
societies in order to secure any considerable amount of protection 
(societies limit insurance to a maximum of from $3000 to $10,000 
on any one life), the expenses of social and other benefits might be 
looked upon by the insured as simply an additional cost of his in- 
surance. 

The Deputy System . — Fraternal orders obtain new business 
through what is known as the deputy system. Deputies are employed 
to organize lodges and obtain new members by means of solicitation. 
The field force is usually directed by the chief officer of the order in 
much the same manner as that in which the agency manager of an 
old-line company supervises his field force. Just as the old-line com- 
panies found, as early as the decade of the Civil War, that it is neces- 
sary to pay reasonable commissions to agents and thus to secure 
efficient salesmen and stimulate personal solicitation, so have the 
fraternals learned more recently that higher compensation to deputies 
is essential to systematic and effective work on the part of the field 
force. Fraternalists admit that old-line companies write a greater 
volume of business, but maintain that the larger volume is not com- 
mensurate with the agency cost above that of the fraternal deputy 
system. This, of course, depends on the point of view. Assuming 
that acquisition costs are lower under the deputy system though fewer 
persons are insured, those who do become members may secure such 
protection as is offered at a lower cost. It is as logical to suppose 
that if all insurable persons should voluntarily apply for an adequate 
amount of insurance without solicitation, both agency and deputy 
expenses would disappear. Since most human beings are so con- 
stituted that they will not do this, the amount which should be ex- 
pended to induce them to insure is a matter of opinion. To put the 
question in another manner, suppose Jones is finally persuaded by 
a persistent life insurance agent bent on a substantial commission to 
pay for a $20,000 ordinary life policy. Smith, his neighbor, is induced 
by a low-cost deputy to take a $3500 certificate. Both die within a 
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short time. Which system is cheaper to the two insured persons? 
To the community as a whole ? One might reason at great length on 
these questions and bring out numerous circumstances and contin- 
gencies. The principal question is, will the community as a whole 
be better off if its producing lives are well covered by sound in- 
surance? If so there is only one thing to do, and that is to pay the 
price and bring about this coverage. If the fratemals can do this 
at a lower cost than old-line companies, they should by all means be 
encouraged to extend their activities. Whether the cost will really 
be less when the fratemals start writing business in amounts com- 
parable to those of old-line companies, remains to be demonstrated. 

In discussion of the cost of the management of old-line companies, 
fraternalists point to the high salaries paid to some of the officers, 
to the expenses incurred in order to maintain luxurious offices and 
office buildings, and to the mis-management of funds, particularly 
as brought out by the Armstrong investigation. As to offices and 
office buildings there is much to be said on both sides of the question. 
Some companies have undoubtedly expended too much for such, pur- 
poses. Tet they may make gains for the policyholders from rentals 
of offices, and by increase in value of acquired property. Most of 
them show a small rate of return on real estate owned, in many 
instances perhaps too low. Concerning the high salaries paid by some 
companies to their chief administrative officers, and the mis-manage- 
ment of funds, it may be remarked that fraternal orders have as yet 
had very little experience in the management of large sums. On 
December 31, 1921, the total assets of fraternal benefit societies 
transacting business in the State of New York was reported at $296,- 
059,091.10;* whereas the total assets of old-line companies reporting 
to the New York Insurance Department surpassed this sum in ISSG."’ 
It is to be hoped that by the time the fratemals have accumulated 
funds equal to those held by old-line companies to-day, there will have 
been no instances of mis-management on their part. The fratemals 
have repeated the experiences of the companies in many ways. They 
have learned the necessity of charging adequate rates, and of preserv- 
ing funds to meet legal reserve liabilities. They have learned that 
it is poor economy to do without the service of, or to fail to heed 
the advice of, a competent actuary. They are learning that well-paid 
deputies are more effective than others in securing new business. 
They have yet to learn how to handle the huge sums necessary to 

i New York Insurance Eeport, Part IV, 1922, p. 

5 New York Insurance Eeport, Part II, 1922, p. xvii. 
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successful operation on a large scale. They still make much of the 
fact that their officers are low-paid individuals, and maintain that 
such a practice results in economy of management. It is asserted 
that high salaries are impossible because the members do not approve 
of them, and the members are in control through the representative 
form of government which prevails. If this be true, herein may con- 
sist a fundamental difficulty. High-priced labor is often cheapest 
in the long run. The official who receives $100,000.00 per year may 
well be worthy of his hire. He need only transfer funds from one 
investment to another at the right time to save a loss or yield a profit, 
or in 15 minutes prevent a poor investment the weakness of which 
he is able to detect because of long experience and intimate connections 
with the financial world, in order to earn his salary for a whole 
year. Again, the $100,000.00 life insurance official may be respon- 
sible for the safety of more than 20 times as much money as the 
$5000 fraternal officer manages. Hence, the $100,000.00 man may 
render services at a lower cost per dollar managed. 

Bight to Assess , — The reserved right to levy assessments upon the 
members has been set forth as an advantage of fraternal insurance 
in that it constitutes an element of strength. It is of doubtful value, 
however, increased assessments in the past having resulted too often 
in heavy lapse ratios. In cases of war or epidemic when the reasons 
for additional assessments are clearly understood, the case is different. 
Furthermore, it is not a feature particularly attractive to the pros- 
pective purchaser of fraternal insurance. 

One of the objections to this sort of insurance commonly urged is 
that the insured is never certain of the provisions of his certificate. 

- Each certificate contains a clause to the effect that the insured is 
bound by the constitution and by-laws, and any amendments thereto. 
If a majority of the members wish to amend the laws in such a manner 
as to displease some certificate holder, the latter has no redress but 
to withdraw from the society. An insurance company, of course, 
cannot make restrictive changes in the provisions of the policy con- 
tract, once it is issued. Many prefer the definite contract of the old- 
line companies because they wish to ‘‘take insurance to be sure of 
something.” 

In conclusion, it may be said that fraternal societies operating on 
a sound basis have an opportunity to render valuable service. If a 
person is a social member or wishes to join a fraternity for social 
purposes, he might do well enough to take a certificate of insurance 
along with his membership, provided he is certain that the insurance 
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is on an actnarially solvent basis. If one is contemplating fraternal 
insurance, however, he should know that for definite, level-premium 
protection, the fraternal plan down to this date has proved to be 
inferior to the legal-reserve system as regards the security of the com- 
pany and the provisions of the contract. 

Cooperative or Assessment Life and Casualty Associations. — 
These are associations which do not conform to the legal require- 
ments of fraternal benefit societies. They are not organized on tho 
lodge system. Some confine themselves to issuing life insurance cer- 
tificates, while others issue accident and sickness benefits. Many of 
them are composed of members of a labor union, or of persons engaged 
in a particular occupation. Many of them have in the past been 
forced out of business because of failure to levy adequate assessments 
and maintain the funds necessary to provide for increasing mortality 
rates. Many are still operating on an inadequate rate basis. A few, 
however, operate on an actnarially solvent basis. For example, the 
Expressmen ^s Mutual Benefit Association of New York showed a 
surplus of $150,138.4:2, at a recent date, after providing for a 
reserve liability calculated on the basis of the American Experience 
table of mortality with interest at 3 per cent. 
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The Amount of 1 at Dipfbbent Rates of Compound Intebest 
TABLE I 


Units 

of 

Time 


V4:% 

K% 


1H% 

2% 

1 

1 0025 

1 0075 

1 0087 5 

1015 

1 0175 

1 02 

2 

1 0050 0025 

1 0150 5625 

1 0175 7656 

1 0302 25 

1 0353 0625 

1 0404 

3 

1 0075 1877 

1 0226 6917 

1 0264 8036 

1 0456 7838 

10534 2411 

1 0612 08 

4 

1 0100 3756 

1 0303 3919 

1 0354 6206 

1 0613 6355 

1 0718 5903 

1 0824 3216 

5 

1 0125 6266 

1 0380 6673 

1 0445 2235 

1 0772 8400 

1.0906 1656 ^ 

1 1040 8080 

6 

1.0150 9406 

1 0458 5224 

1 0536 6192 

1 0934 4326 

1 1097 0235 

1 1261 6242 

7 

1.0176 3180 

1 0536 9613 

1 0628 8147 

1.1098 4491 

1 1291 2215 

1 1486 8567 

8 

1.0201 7588 

1 0615 9885 

1 0721 8168 

1 1264 9259 

1 1488 8178 

1 1716 5938 

9 

1 0227 2632 

1 0695 6084 

10815 6327 

1 1433 8998 

1 1689 8721 

1 1950 9257 

10 

1 0252 8313 

1 0775 8255 

1.0910 2695 

1.1605 4083 

1.1894 4449 

1 2189 9442 

11 

1 0278 4634 

1 0856 6441 

1 1005 7343 

1 1779 4894 

1 2102 5977 

1 2433 7431 

12 

1 0304 1596 

1 0938 0690 

1 1102 0345 

1 1956 1817 

1 2314 3931 

1 2682 4179 

13 

1 0329 9200 

1 1020 1045 

1 1199 1773 

1 2135 5244 

1 2529 8950 

1 2936 0663 

14 

1 0355 7448 

1 1102 7553 

1 1297 1701 

12317 5573 

1 2749 1682 

1 3194 7876 

15 

1 0381 6341 

1.1186 0259 

1.1396 0203 

1 2502 3207 

12972 2786 

1 3458 6834 

16 

1 0407 5882 

1 1269 9211 

1 1495 7355 

1 2689 8555 

1.3199 2935 

1 3727 8571 

17 

1 0433 6072 

1 1354 4455 

1 1596 3232 

12880 2033 

1 3430 2811 

1 4002 4142 

18 

1 0459 6912 

1 1439 6039 

1 1697 7910 

1 3073 4064 

13665 3111 

1 4282 4625 

19 

1 0485 8404 

1 1525 4009 

1 1800 1467 

1 3269 5075 

1 3904 4540 

1 4568 1117 

20 

1 0512 0550 

1 1611 8414 

1.1903 3980 

13468 5501 

1 4147 7820 

1 4859 4740 

21 

1 0538 3352 

1 1698 9302 

1 2007 5527 

1 3670 5783 | 

1 4395 3681 

1 5156 6634 

22 

1 0564 6810 

1 1786 6722 

1 2112 6188 

1 3875 6370 1 

1 4647 2871 

1 5459 7967 

23 

1 0591 0927 

1 1875 0723 

1 2218 6042 

14083 7715 1 

1.4903 6146 

1 5768 9926 

24 

1 0617 5704 

1 1964 1353 

1 2325 5170 

14295 0281 

1 5164 4279 

1 6084 3725 

25 

1 0644 1144 

1.2053 8663 

12433 3653 

14509 4535 

15429 8054 

1 6406 0599 

26 

1 0670 7247 

1 2144 2703 

1 2542 1572 

1.4727 0953 

1 5699 8269 

1 6734 1811 

27 

1.0697 4015 

1 2235 3523 

1 2651 9011 

1 4948 0018 

1 5974 5739 

1 7068 8648 

28 

1 0724 1450 

1 2327 1175 

1 2762 6052 

1 5172 2218 

1 6254 1290 

1 7410 2421 

29 

1 0750 9553 

1 2419 5709 

1 2874 2780 

1 5399 8051 

1 6538 5762 

1 7758 4469 

30 

1 0777 8327 

1 2512 7176 

1 2986 9280 

1 5630 8022 

1 6828 0013 

1 8113 6158 

31 

1 0804 7773 

1 2606 5630 

1 3100 5636 

1 5865 2642 

1 7122 4913 

1 8475 8882 

32 

1.0831 7892 

1 2701 1122 

1 3215 1935 

1 6103 2432 

1 7422 1349 

1 8845 4059 

33 

1 0858 8087 

1.2796 3706 

1 3330 8265 

1 6344 7918 

1 7727 0223 

1 9222 3140 

34 

1.0886 0159 

1 2892 3434 

1 3447 4712 

1 6589 9637 

1 8037 2452 

1 9606 7603 

35 

1.0913 2309 

1 2989 0359 

1 3565 1366 

1.6838 8132 

1 8352 8970 

1.9998 8955 

36 

1.0940 5140 

1.3086 4537 

1 3683 8315 

1 7091 3954 

1 8674 0727 

2 0398 8734 

37 

1.0967 8653 

13184 6021 

1 3803 5650 

1 7347 7663 

1 9000 8689 

2 0806 8509 

38 

1 0995 2850 

1 3283 4866 

13924 3462 

1 7607 9828 

1 9333 3841 

2 1222 9879 

39 

1 1022 7732 

1 3383 1128 

1 4046 1843 

1 7872 1025 

1 9671 7184 

2 1647 4477 

40 

1.1050 3301 

1.3483 4861 

1 4169 0884 

1.8140 1841 

2 0015 9734 

2 2080 3966 

41 

1.1077 9559 

1.3584 6123 

1 4293 0679 

1 8412 2868 

2 0366 2530 

2 2522 0046 

42 

1 1105 6508 

1.3686 4969 

1 4418 1322 

1 8688 4712 

2 0722 6624 

2 2972 4447 

43 

1.1133 4149 

1.3789 1456 

14544 2909 

1 8968 7982 

2 1085 3090 

2 3431 8936 

44 

1 1161 2485 

1.3892 5642 

1 4671 5534 

1 9253 3302 

2.1454 3019 

2 3900 5314 

45 

1.1189 1516 

1.3996 7584 

1 4799 9295 

1 9542 1301 

2 1829 7522 

2.4378 5421 

46 

1.1217 1245 

1.4101 7341 

1 4929 4289 

1 9835 2621 

2 2211 7728 

2 4866 1129 

47 

1.1245 1673 

1 4207 4971 

1.5060 0614 

2 0132 7910 

2 2600 4789 

2 5363 4351 

48 

1.1273 2802 

1.4314 0533 

1 5191 8370 

2 0434 7829 

2 2995 9872 

2 5870 7039 

49 

1.1301 4634 

1.44214087 

1 5324 7655 

2 0741 3046 

2 3398 4170 

2 6388 1179 

50 

1.1329 7171 

1.4529 5693 

1 5458 8572 

2.1052 4242 

2.3807 8893 

2 6915 8803 
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APPENDIX A 

The Amount of 1 at Different Rates of Compound Interest 
TABLE I — Continued 


1 1358 0414 
1 1386 4365 
1 1414 9026 
1 1443 4398 
1 1472 0484 


1 4638 5411 
1 4748 3301 
1 4858 9426 
1 4970 3847 
1 5082 6626 


1 5594 1222 
1 5730 5708 
1 5868 2133 
1 6007 0602 
1 6147 1219 


2 1368 2106 
2 1688 7337 
2 2014 0647 
2 2344 2757 
2 2679 4398 


2 4224 5274 
2 4648 4566 
2 5079 8046 
2 5518 7012 
2 5965 2785 


2 7454 1979 
2 8003 2819 
2 8563 3475 
2 9134 6144 
2 9717 3067 


1 1500 7285 
1 1529 4804 
1 1558 3041 
1 1587 1998 
1 1616 1678 


1 5195 7825 
1 5309 7509 
1 5424 5740 
1 5540 2583 
1 5656 8103 


1 6288 4093 
1 6430 9328 
1 6574 7035 
1 6719 7322 
1 6866 0298 


2 3019 6314 
2 3364 9259 
2 3715 3998 
2 4071 1308 
2 4432 1978 


2 6419 6708 
2 6882 0151 
2 7352 4503 
2 7831 1182 
2 8318 1628 


3 0311 6529 
3 0917 8859 
3 1536 2436 
3 2166 9685 
3.2810 3079 


1 1645 2082 
1 1674 3213 
1 1703 5071 
1 1732 7658 
1 1762 0977 


1 5774 2363 
1 5892 5431 
1 60117372 
1 6131 8252 
1.6252 8139 


1 7013 6076 
1 7162 4766 
1 7312 6483 
1 7464 1340 
1.7616 9452 


2 4798 6807 
2 5170 6609 
2 5548 2208 
2 5931 4442 
2 6320 4158 


2 8813 7306 
2 9317 9709 

2 9831 0354 

3 0353 0785 
3 0884 2574 


3 3466 5140 
3 4135 8443 
3 4818 5612 
3 5514 9324 
3 6225 2311 


1 1791 5030 
1 1820 9817 
1 1850 5342 
1 1880 1605 
1 1909 8609 


1 6374 7100 
1 6497 5203 
1 6621 2517 
1 6745 9111 
1,6871 5055 


1 7771 0934 
1 7926 5905 
1 8083 4482 
1 8241 6783 
1 8401 2930 


2 6715 2221 
2 7115 9504 
2 7522 6896 
2 7935 5300 
2 8354 5629 


3 1424 7319 
3 1974 6647 
3 2534 2213 
3 3103 5702 
3 3682 8827 


3 6949 7357 
3 7688 7304 
3 8442 5050 
3 9211 3551 
3 9995 5822 


1 1939 6356 
1 1969 4847 
1 1999 4084 
1 2029 4069 
1 2059 4804 


1 8562 3043 
1 8724 7245 
1 8888 5658 
1 9053 8408 
1 9220 5619 


2 8779 8814 
2 9211 5796 

2 9649 7533 

3 0094 4996 
3 0545 9171 


3 4272 3331 
3 4872 0990 
3 5482 3607 
3 6103 3020 
3 6735 1098 


4 0795 4939 
4 1611 4038 
4 2443 6318 
4 3292 5045 
4 4158 3546 


1 2089 6291 
1 2119 8532 
1 2150 1528 
1 2180 5282 
1.2210 9795 ' 


1 9388 7418 
1 9558 3933 
1 9729 5292 

1 9902 1626 

2 0076 3066 


3 1004 1059 
3 1469 1674 
3 1941 2050 
3 2420 3230 
3 2906 6279 


3 7377 9742 
3 8032 0888 
3 8697 6503 

3 9374 8592 

4 0063 9192 


4 5041 5216 
4 5942 3521 
4 6861 1991 
4 7798 4231 
4 8754 3916 


1 2241 5070 
1 2272 1108 
1 2302 7910 
1.2333 5480 
1 2364 3819 


1 8316 7931 
1 8454 1691 
1 8592 5753 
1 8732 0196 
1 8872 5098 


2 0251 9742 
2 0429 1790 
2 0607 9343 
2 0788 2537 
2.0970 1510 


3 3400 2273 
3 3901 2307 
3 4409 7492 
3 4925 8954 
3 5449 7838 


4 0765 0378 
4 1478 4260 
4 2204 2984 
4 2942 8737 
4 3694 3740 


4 9729 4794 

5 0724 0690 
5 1738 5504 
5 2773 3214 
5 3828 7878 


1 2395 2928 
1 2426 2811 
1 2457 3468 
1 2488 4901 
1,2519 7114 


1 9014 0536 
1 9156 6590 
1 9300 3339 
1 9445 0865 
1.9590 9246 


2 1153 6398 
2 1338 7341 
2 1525 4481 
2 1713 7957 
2 1903 7914 


3 5981 5306 
3 6521 2535 
3 7069 0723 
3 7625 1084 
3 8189 4851 


4 4459 0255 
4 5237 0584 
4 6028 7070 
4 6834 2093 
4 7653 8080 


5 4905 3636 
5 6003 4708 
5 7123 5402 
5 8266 0110 
5 9431 3313 


1 2551 0106 
1 2582 3882 
1 2613 8441 
1 2645 3787 
1.2676 9922 


1.9737 8565 

1 9885 8905 

2 0035 0346 
2 0185 2974 
2 0336 6871 


2 2095 4496 
2 2288 7848 
2 2483 8117 
2 2680 5450 
2 2878 9998 


3 8762 3273 
3 9343 7622 

3 9933 9187 

4 0532 9275 
4 1140 9214 


4 8487 7496 

4 9336 2853 

5 0199 6703 
5 1078 1645 
5 1972 0324 


6 0619 9579 
6 1832 3570 
6 3069 0042 
6 4330 3843 
6 5616 9920 


1 2708 6847 
1 2740 4564 
1 2772 3075 
1 2804 2383 
1 2836 2489 


2 0489 2123 
2 0642 8814 
2 0797 7030 
2 0953 6858 
2 1110 8384 


2 3079 1910 
2 3281 1340 
2 3484 8439 
2 3690 3363 
2 3862 6267 


4 1758 0352 
4 2384 4057 
4 3020 1718 
4 3665 4744 
4 4320 4565 


5 2881 5429 
5 3806 9699 
5 4748 5919 
5 5706 6923 
5 6681 5594 


6 6929 3318 

6 8267 9184 

7 9633 2768 
7 1025 9423 
7 2446 4612 
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APPENDIX A 

The Amount of 1 at Diffebent Rates of Compound Interest 


TABLE I — Continued 


Units 

of 

Time 

2K% 

3% 

SH% 

4% 


8% 

1 

1025 

103 

1035 

104 

1 045 

1 05 

2 

1 0506 25 

1 0609 

1 0712 25 

10816 

1 0920 25 

1 1025 

3 

1 0768 9063 

1 0927 27 

1 1087 1788 

1 1248 64 

1 14116613 

1 1576 25 

4 

1 1038 1289 

1.1255 0881 

1 1475 2300 

1 1698 5856 

1 1925 1860 

1 2155 0625 

5 

1 1314 0821 - 

1.1592 7407 

1.1876 8631 

1 2166 5290 

1 2461 8194 

1 2762 8156 

6 

1 1596 9342 

1 1940 5230 

1 2292 5533 

1 2653 1902 

1 3022 6012 

1 3400 9564 

7 

1 1886 8575 

1 2298 7387 

1 2722 7926 

1 3169 3178 

1 3608 6183 

1 4071 0042 

8 

1 2184 0290 

1 2667 7008 

1 3168 0904 

1 3685 6905 

1.4221 0061 

1 4774 5544 

9 

1 2488 6297 

1 3047 7318 

1 3628 9735 

1 4233 1181 

1 4860 9514 

1 5513 2822 

10 

1 2800 8454 

1 3439 1638 

1 4105 9876 

1.4802 4428 

1 5529 6942 

1 6288 9463 

11 

1 3120 8666 

1 3842 3387 

1 4599 6972 

1 5394 5406 

1 6228 5305 

1 7103 3936 

12 

1 3448 8882 

1 4257 6089 

1 5110 6866 

1 6010 3222 

1 6958 8143 

1 7958 5633 

13 

1 3785 1104 

1 4685 3371 

1 5639 5606 

1 6650 7351 

1 7721 9610 

1 8856 4914 

14 

1 4129 7382 

1 5125 8972 

1 6186 9452 

1 7316 7645 

1 8519 4492 

1 9799 3160 

15 

1.4482 9817 

1.5579 6742 

1 6753 4883 

1 8009 4351 

1 9352 8244 

2 0789 2818 

16 

1 4845 0562 

1 6047 0644 

1 7339 8604 

1 8729 8125 

2 0223 7015 

2 1828 7459 

17 

1 5216 1826 

1 6528 4763 

1 7946 7555 

1 9479 0050 

2 1133 7681 

2 2920 1832 

18 

1 5596 5872 

1 7024 3306 

1 8574 8920 

2 0258 1652 

2 2084 7877 

2 4066 1923 

19 

1 5986 5019 

1 7535 0605 

19225 0132 

2,1068 4918 

2 3078 6031 

2 5269 5020 

20 

1 6386 1644 

1 8061 1123 

1.9897 8886 

2.1911 2314 

2 4117 1402 

2 6532 9771 

21 

1 6795 8185 

1 8602 9457 

2 0594 3147 

2 2787 6807 

2 5202 4116 

2 7859 6259 

22 

1 7215 7140 

1 9161 0341 

2 13151158 

2 3699 1879 

2 6336 5201 

2 9252 6072 

23 

1 7646 1068 

1 9735 8651 

2 2061 1448 

2 4647 1554 

2 7521 6635 

3 0715 2376 

24 

1 8087 2595 

2 0327 9411 

2 2833 2849 

2 5633 0416 

2 8760 1383 

3.2250 9994 

25 

1 8539 4410 

2 0937 7793 

2 3632 4498 

2 6658 3633 

3 0054 3446 

3.3863 5494 

26 

1 9002 9270 

2.1565 9127 

2 4459 5856 

2 7724 6978 

3 1406 7901 

3 5556 7269 

27 

1 9478 0002 

2.2212 8901 

2 5315 6711 

2 8833 6858 

3 2820 0956 

3.7334 5632 

28 

1 9964 9502 

2 2879 2768 

2 6201 7196 

2 9987 0332 

3.4296 9998 

3 9201 2914 

29 

2 0464 0739 

2 3565 6551 

2 71187798 

3 1186 6145 

3.5840 3649 

4 1161 3560 

30 

2 0975 6758 

2 4272 6247 

2 8067 9370 

3 2433 9751 

3,7453 1813 

4 3219 4238 

r 

31 

2 1500 0677 

2 5000 8035 

2 9050 3148 

3 3731 3341 

3 9138 5745 

4 5380 3949 

32 

2 2037 5694 

2 5750 8276 

3 0067 0759 

3 5080 5875 

4 0899 8104 

4 7649 4147 

33 

2 2588 5086 

2 6523 3524 

3 1119 4235 

3 6483 8110 

4 2740 3018 

5 0031 8854 

34 

2 3153 2213 

2 7319 0530 

3 2208 6033 

3 7943 1634 

4 4663 6154 

5 2533 4797 

35 

2 3732 0519 

2.8138 6245 

3 3335 9045 

3.9460 8899 

4 6673 4781 

5 5160 1537 

36 

2 4325 3532 

2 8982 7833 

3 4502 6611 

4 1039 3255 

4 8773 7846 

5 7918 1614 

37 

2 4933 4870 

2 9852 2668 

3 5710 2543 

4.2680 8986 

5 0968 6049 

6 0814 0694 

38 

2 5556 8242 

3 0747 8348 

3 6960 1132 

4 4388 1345 

5 3262 1921 

6 3854 7729 

39 

2 6195 7448 

3.1670 2698 

3 8253 7171 

4 6163 6599 

5 5658 9908 

6 7047 5115 

40 

2.6850 6384 

3 2620 3779 

3.9592 5972 

4 8010 2063 

5 8163 6454 

7 0399 8871 

41 

2 7521 9043 

3 3598 9893 

4 0978 3381 

4 9930 6145 

6 0781 0094 

7 3919 8815 

42 

2 8209 9520 

3 4606 9589 

4 2412 5799 

5 1927 8391 

6 3516 1548 

7 7615 8756 

43 

2 8915 2008 

3 5645 1677 

4 3897 0202 

5 4004 9527 

6 6374 3818 

8 1496 6693 

44 

2 9638 0808 

3 6714 5227 

4 5433 4160 

5 6165 1508 

6 9361 2290 

8.5571 5028 

45 

3 0379 0328 

3 7815 9584 

4 7023 5855 

5 8411 7568 

7 2482 4843 

8 9850 0779 

46 

3 1138 5086 

3.8950 4372 

4 8669 4110 

6 0748 2271 

7 5744 1961 

9 4342 5818 

47 

3 1916 9713 

4 0118 9503 

5 0372 8404 

6 3178 1562 

7 9152 6849 

9 9059 7109 

48 

3 2714 8956 

4 1322 5188 

5.2135 8898 

6 5705 2824 

8 2714 5557 

10 4012 6965 

49 

3 3532 7680 

4 2562 1944 

5 3960 6459 

6 8333 4937 

8 6436 7107 

10 9213 3313 

60 

3 4371 0872 

4 3839 0602 

5 5849 2686 

7 1066 8335 

9 0326 3627 

11 4673 9979 
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APPENDIX A 

The Amount of 1 at Different Rates of Compound Interest 


TABLE I — Continued 


Unita 

of 

Time 

2H% 

3% 

3H% 

4% 


5% 

51 

3 5230 3644 

4 5154 2320 

5 7803 9930 

7 3909 5068 

9 4391 0490 

12 0407 6978 

52 

3 6111 1235 

4 6508 8590 

5 9827 1327 

7 6865 8871 

9 8638 6463 

12 6428 0826 

53 

3 7013 9016 

4 7904 1247 

6 1921 0824 

7 9940 5226 

10 3077 3853 

13 2749 4868 

54 

3 7939 2491 

4 9341 2485 

6 4088 3202 

8 3138 1435 

10 7715 8677 

13 9386 9611 

55 

3 8887 7303 

5 0821 4859 

6 6331 4114 

8 6463 6692 

11 2563 0817 

14 6356 3092 

56 

3 9859 9236 

5 2346 1305 

6 8653 0108 

8 9922 2160 

11 7628 4204 

15 3674 1246 

57 

4 0856 4217 

5 3916 5144 

7 1055 8662 

9 3519 1046 

12 2921 6993 

16 1357 8309 

58 

4 1877 8322 

5 5534 0098 

7 3542 8215 

9 7259 8688 

12 8453 1758 

16 9425 7224 

59 

4 2924 7780 

5 7200 0301 

7 6116 8203 

10 1150 2635 

13 4233 5687 

17 7897 0085 

60 

4 3997 8975 

5 8916 0310 

7 8780 9090 

10 5196 2741 

14 0274 0793 

18 6791 8589 

61 

4.5097 8449 

6 0683 5120 

8 1538 2408 

10 9404 1250 

14 6586 4129 

19 6131 4519 

62 

4 6225 2910 

6 2504 0173 

8 4392 0793 

11.3780 2900 

15 3182 8014 

20 5938 0245 

63 

4 7380 9233 

6.4379 1379 

8 7345 8020 

11 8331 5016 

16 0076 0275 

21 6234 9257 

64 

4 8565 4464 

6 6310 5120 

9.0402 9051 

12.3064 7617 

16 7279 4487 

22 7046 6720 

65 

4 9779 5826 

6.8299 8273 

9 3567 0068 

12 7987 3522 

17 4807 0239 

23 8399 0056 

66 

5 1024 0721 

7 0348 8222 

9 6841 8520 

13 3106 8463 

18 2673 3400 

25 0318 9559 

67 

5 2299 6739 

7 2459 2868 

10 0231 3168 

13.8431 1201 

19 0893 6403 

26 2834 9037 

68 

5 3607 1658 

7 4633 0654 

10 3739 4129 

14 3968 3649 

19 9483 8541 

27 5976 6488 

69 

5 4947 3449 

7 6872 0574 

10 7370 2924 

14 9727 0995 

20 8460 6276 

28 9775 4813 

70 

5 6321 0286 

7.9178 2191 

11 1128 2526 

15 5716 1835 

21 7841 3558 

30 4264 2554 

71 

5 7729 0543 

8 1553 5657 

115017 7414 

16 1944 8308 

22 7644 2168 

31 9477 4681 

72 

5 9172 2806 

8 4000 1727 

11 9043 3624 

16 8422 6241 

23 7888 2066 

33 5451 3415 

73 

6 0651 5876 

8 6520 1778 

12 3209 8801 

17 5159 5290 

24 8593 1759 

35 2223 9086 

71 

6 2167 8773 

8 9115 7832 

12.7522 2259 

18 2165 9102 

25 9779 8688 

36 9835 1040 

75 

6 3722 0743 

9 1789 2567 

13 1985 5038 

18 9452 5466 

27 1469 9629 

38 8326 8592 

76 

6 5315 1261 

9 4542 9344 

13 6604 9964 

19 7030 6485 

28 3686 1112 

40 7743 2022 

77 

6 6948 0043 

9 7379 2224 

14 1386 1713 

20 4911 8744 

29 6451 9862 

42 8130 3623 i 

78 

6 8621 7044 

10 0300 5991 

14 6334 6873 

21 3108 3494 

30 9792 3256 

44 9536 8804 j 

79 

7 0337 2470 

10 3309 6171 

15 1456 4013 

22 1632 6834 

32 3732 9802 

47 2013 7244 

80 

7 2095 6782 

10 6408 9056 

15 6757 3754 

23 0497 9907 

33.8300 9643 

49 5614 4107 

81 

7 3898 0701 

10 9601 1727 

16 2243 8835 

23 9717 9103 

35.3524 5077 

52 0395 1312' 

82 

7 5745 5219 

11 2880 2079 

16 7922 4195 

24 9306 6267 

36 9433 1106 

54 6414 8878 

83 

7 7639 1599 

11 6275 8842 

17 3799 7041 

25 9278 8918 

38 6057 6006 

57 3735 6322 

84 

7 9580 1389 

119764 1607 

17 9882 6938 

26 9650 0475 

40 3430 1926 

60 2422 4138 

85 ' 

8 1569 6424 

12 3357 0855 

18 6178 5881 

28 0436 0494 

42 1584 5513 

63 2543 5344 

86 

8 3608 8834 

12 7057 7981 

19 2694 8387 

29.1653 4914 ^ 

44 0555 8561 

66.4170 7112 

87 

8 5699 1055 

13 0869 5320 

19 9439 1580 

30 3319 6310 

46,0380 8696 

69 7379 2467 

88 

8 7841 5832 

13.4795 6180 

20 6419 5285 

31 5452 4163 

48 1098 0087 

73 2248 2091 

89 

0 0037 6228 

13 8839 4865 

21 3644 2120 

32.8070 5129 

50 2747 4191 

76 8860 6195 

90 

9 2288 5633 

14.3004 6711 

22 1121 7595 

34 1193 3334 

52 5371 0530 

80 7303 6505 

91 

9 4595 7774 

14 7294 8112 

22 8861 0210 

35 4841 0668 

54 9012 7503 

84 7668 8330 

92 

9 6960 6718 

15 1713 6556 

23 6871 1568 

36 9034 7094 

57 3718 3241 

89 0052 2747 

93 

9 9384 6886 

15 6265 0652 

24 5161 6473 

38 3796 0978 

59,9535 6487 

93.4554 8884 

94 

10 1869 3058 

16 0953 0172 

25 3742 3049 

39 9147 9417 

62 6514 7529 

98.1282 6328 

95 

10 4416 0385 

16 5781 6077 

26 2623 2856 

41 5113 8594 

65 4707 9168 

103 0346 7645 

96 

10 7026 4395 

17 0755 0559 

27 1815 1006 

43 1718 4138 

68 4169 7730 

108 1864 1027 

97 

10 9702 1004 

17 5877 7076 

28 1328 6291 

44 8987 1503 

71 4957 4128 

113 5957 3078 

98 

11 2444 6530 

18 1154 0388 

29 1175 1311 

46.6946 6363 

74 7130 4964 

119 27551732 

99 

11 5255 7693 

18 6588 6600 

30 1366 2607 

48 5624 5018 

78 0751 3687 

125.2392 9319 

100 

11 8137 1635 

19 2186 3198 

31 1914 0798 

50 5049 4818 

81 5885 1803 

131 5012 5785 
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0 9975 0623 
0 9950 1869 
0 9925 3734 
0 9900 6219 
0 9875 9321 


0 9925 5583 
0 9851 6708 
0 9778 3333 
0 9705 5417 
0 9633 2920 


0.9913 2590 
0.9827 2704 
0 9742 0276 
0 9657 5243 
0 9573 7539 


0 9852 2167 
0 9706 6175 
0 9563 1699 
0 9421 8423 
0 9282 6033 


0 9828 0098 
0 9658 9777 
0 9492 8528 
0 9329 5851 
0 9169 1254 


0 9803 9216 
0 9611 6878 
0 9423 2233 
0 9238 4543 
0 9057 3081 


0 9851 3038 
0 9826 7370 
0 9802 2314 
0 9777 7869 
0 9753 4034 


0.9561 5802 
0 9490 4022 
0 9419 7540 
0 9349 6318 
0 9280 0315 


0 9490 7102 
0 9408 3868 
0 9326 7775 
0 9245 8761 
0 9165 6765 


0 9145 4219 
0 9010 2679 
0 8877 1112 
0 8745 9224 
0 8616 6723 


0 90114254 
0 8856 4378 
0 8704 1157 
0 8554 4135 
0 8407 2860 


0 8879 7138 
0 8705 6018 
0 8534 9037 
0 8367 5527 
0 8203 4830 


0 9729 0807 
0 9704 8187 
0 9680 6171 
0 9656 4759 
0 9632 3949 


0 9210 9494 
0.9142 3815 
0 9074 3241 
0 9006 7733 
0 8939 7254 


0 9086 1724 
0 9007 3581 
0 8929 2273 
0 8851 7743 
0 8774 9931 


0 8489 3323 
0 8363 8742 
0 8240 2702 
0 8118 4928 
0 7998 5150 


0 8262 6889 
0 8120 5788 
0 7980 9128 
0 7843 6490 
0 7708 7459 


0 8042 6304 
0 7884 9318 
0 7730 3253 
0 7578 7502 
0 7430 1473 


0 9608 3740 
0 9584 4130 
0 9560 5117 
0 9536 6700 
0.9512 8878 


0 8873 1766 
0 8807 1231 
0 8741 5814 
0 8676 4878 
0 8611 8985 


0 8698 8779 
0 8623 4230 
0 8548 6225 
0 8474 4709 
0 8400 9624 


0 7880 3104 
0 7763 8526 
0 7649 1159 
0 7536 0747 
0 7424 7042 


0 7576 1631 
0 7445 8605 
0 7317 7990 
0 71919401 
0 7068 2458 


0 7284 4581 
0 7141 6256 
0 7001 5937 
0 6864 3076 
0 6729 7133 


0 9489 1649 
0 9465 5011 
0 9441 8964 
0 9418 3505 
0 9394 8634 


0 8547 7901 
0 8484 1589 
0 8421 0014 
0 8358 3140 
0 8296 0933 


0 8328 0917 
0 8255 8530 
0 8184 2409 
0 8113 2499 
0 8042 8748 


0 7314 9795 
0 7206 8763 
0 7100 3708 
0 6995 4392 
0 6892 0583 


0 6946 6789 
0 6827 2028 
0 6709 7817 
0 6594 3800 
0 6480 9632 


0 6597 7582 
0 6468 3904 
0 6341 5592 
0 6217 2149 
0 6095 3087 


0 9371 4348 
0 9318 0646 
0 9324 7527 
0 9301 4990 
0 9278 3032 


0.8234 3358 
0 8173 0380 
0 8112 1966 
0 8051 8080 
0 7991 8690 


0 7973 1101 
0 7903 9505 
0 7835 3908 
0 7767 4258 
0 7700 0504 


0 6790 2052 
0 6689 8574 
0 6590 9925 
0 6493 5887 
0.6397 6243 


0 6369 4970 
0 6259 9479 
0 6152 2829 
0 6046 4697 
0 5942 4764 


0 5975 7928 
0 5858 6204 
0 5743 7455 
0 5631 1231 
0 5520 7089 


0 9255 1653 
0 9232 0851 
0 9209 0824 
0 9188 0972 
0 9163 1892 


0 7932 3762 
0 7873 3262 
0 7814 7158 
0 7756 5418 
0 7698 8008 


0 7633 2594 
0 7567 0477 
0 7501 4104 
0 7436 3424 
0 7371 8388 


0 6303 0781 
0 6209 9292 
0 6118 1568 
0 6027 7407 
0 5938 6608 


0 5840 2716 
0 5739 8247 
0 5641 1053 
0 5544 0839 
0 5448 7311 


0.5412 4697 
0 5306 3330 
0 6202 2873 
0 6100 2817 
0 5000 2761 


0 9140 3384 
0 9117 5445 
0 9094 8075 
0 9072 1272 
0.9049 5034 


0 7641 4896 
0 7584 6051 
0 7528 1440 
0 7472 1032 
0 7416 4796 


0 7307 8947 
0 7244 5053 
0 7181 6657 
0 7119 3712 
0 7057 6171 


0 5850 8974 
0 5764 4309 
0 5679 2423 
0 5595 3126 
0 5512 6232 


0 5355 0183 
0 5262 9172 
0 5172 4002 
0 5083 4400 
0 4996 0098 


0 4902 2316 
0 4806 1093 
0 47118719 
0 4619 4822 
0 4528 9042 


0 9026 9361 
0.9004 4250 
0.8981 9701 
0.8959 5712 
0 8937 2281 

0.8914 9407 
0 8892 7090 
0 8870 5326 
0.8848 4116 
0.8826 3457 


0 7361 2701 
0 7306 4716 
0 7252 0809 
0 7198 0952 
0 7144 5114 

0.7091 3264 
0 7038 5374 
0 6986 1414 
0 6934 1353 
0 6882 5165 


0 6996 3986 
0 6935 7111 
0 6875 5500 
0 6815 9108 
0 6756 7889 

0 6698 1798 
0 6640 0792 
0 6582 4824 
0 6525 3853 
0 6468 7835 


0 5431 1559 
0 5350 8925 
0 5271 8153 
0 5193 9067 
0 5117 1494 

0 5041 5265 
0 4967 0212 
0 4893 6170 
0.4821 2975 
0 4750 0468 


0 4910 0834 
0 4825 6348 
0 4742 6386 
0 4661 0699 
0 4580 9040 

0.4502 1170 
0 4424 6850 
0 4348 5848 
0 4273 7934 
0.4200 2883 


0 4440 1021 
0 4353 0413 
0 4267 6875 
0 4184 0074 
0 4101 9680 

0 4021 5373 
0 3942 6836 
0 3865 3761 
0 3789 5844 
0 3715 2788 
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APPENDIX A 


The Present Value op 1 at Different Rates op Compound Interest 
TABLE II — Continued 


Units 

of 

Time 

K% 

mo 



1H% 

2% 

51 

0 8804 3349 

0 6831 2819 

0 6412 6726 

0 4679 8491 

0 4128 0475 

1 0 3642 4302 

52 

0 8782 3790 

0 6780 4286 

0 6357 0484 

0 4610 6887 

0 4057 0492 

0 35710100 

53 

0 8760 4778 

0 6729 9540 

0 6301 9067 

0 4542 5505 

0 3987 2719 

1 0 3500 9902 

54 

0 8738 6312 

0 6679 8551 

0 6247 2433 

0 4475 4192 

0 3918 6947 

! 0 3432 3433 

55 

0 8716 8391 

0 6630 1291 

0 6193 0541 

0 4409 2800 

0 3851 2970 

1 0 3365 0425 

56 

0 8695 1013 

0 6580 7733 

0 6139 3349 

0 4344 1182 

0 3785 0585 

0 3299 0613 

57 

! 0 8673 4178 

0 6531 7849 

0 6086 0817 

0 4279 9194 

0 3719 9592 

0 3234 3738 

58 

0 8651 7883 

0 6483 1612 

0 6033 2904 

0 4216 6694 

1 0 3655 9796 

0 3170 9547 

59 

0 8630 2128 

0 6434 8995 

0 5980 9571 

0 4154 3541 

j 0 3593 1003 

0 3108 7791 

60 

0 8608 6911 

0 6386 9970 

0 5929 0776 

0 4092 9597 

0 3531 3025 

0 3047 8227 

61 

0 8587 2230 

0 6339 4511 

0 5877 6482 

0 4032 4726 

0 3470 5676 

0 2988 0614 

62 

0 8565 8085 

0 6292 2592 

0 5826 6649 

0 3972 8794 

0 3410 8772 

0 2929 4720 

63 

0 8544 4474 

0 6245 4185 

0 5776 1238 

0 3914 1669 

0 3352 2135 

0 2872 0314 

64 

0.8523 1395 

0 6198 9266 

0 5726 0211 

0 3856 3221 

0 3294 5587 

0 2815 7170 

65 

0 8501 8848 

0 6152 7807 

0 5676 3530 

0 3799 3321 

0 3237 8956 

0 2760 5069 

66 

0 8480 6831 

0.6106 9784 

0 5627 1158 

0 3743 1843 

0 3182 2069 

0 2706 3793 

67 

0 8459 5343 

0 6061 5170 

0 5578 3056 

0 3687 8663 

0 3127 4761 

0 2653 3130 

68 

0 8438 4382 

0 6016 3940 

0 5529 9188 

0 3633 3658 

0 3073 6866 

0 2601 2873 

69 

0 8417 3947 

0 5971 6070 

0 5481 9517 

0 3579 6708 

0 3020 8222 

0 2550 2817 

70 

0 8396 4037 

0.5927 1533 

0.5434 4007 

0 3526 7692 

; 0 2968 8670 

0.2500 2761 

71 

0 8375 4650 

0 5883 0306 

0 5387 2622 

0 3474 6495 

0 2917 8054 

0 2451 2511 

72 

0 8354 5786 

0 5839 2363 

0 5340 5325 

0 3423 3000 

0 2867 6221 

0 2403 1874 

73 

0 8333 7442 

0 5795 7681 

0 5294 2082 

0 3372 7093 

0 2818 3018 

0 2356 0661 

74 

0 8312 9618 

0 5752 6234 

0 5248 2857 

0 3322 8663 

0 2769 8298 

0 2309 8687 

75 

0 8292 2312 

0.5709 7999 

0.5202 7615 

0.3273 7599 

1 0.2722 1914 

0 2264 5771 

76 

0 8271 5523 

0 5667 2952 

0 5157 6322 

0 3225 3793 

0 2675 3724 

0.2220 1737 

77 

0 8250 9250 

0 5625 1069 

0 5112 8944 

0 3177 7136 

0 2629 3586 

! 0 2176 6408 

78 

0 8230 3491 

0 5583 2326 

0 5068 5447 

0 3130 7523 

0 2584 1362 

1 0 2133 9616 

79 

0 8209 8246 

0 5541 6701 

0 5024 5796 

0 3084 4850 

0 2539 6916 

0 2092 1192 

80 

0 8189 3512 

0 5500 4170 

0 4980 9959 

0 3038 9015 

0 2496 0114 

0 20510973 

81 

0 8168 9289 

0 5459 4710 

0 4937 7902 

0 2993 9916 

0 2453 0825 

0 2010 8797^1 

82 

0 8148 5575 

0 5418 8297 

0 4894 9593 

0 2949 7454 

0 2410 8919 

1 0 1971 4507 

! 83 

0 8128 2369 

0 5378 4911 

i 0 4852 4999 

0 2906 1531 

0.2369 4269 

0 1932 7948 

84 

0 8107 9670 

0.5338 4527 

0 4810 4089 

0 2863 2050 

0 2328 6751 

0 1894 8968 

85 

0 8087 7476 

0 5298 7123 

0 4768 6829 

j 0 2820 8917 j 

0 2288 6242 

0 1857 7420 

86 

0 8067 5787 

0 5259 2678 

0 4727 3188 

0 2779 2036 

0 2249 2621 

0 1821 3157 

87 ! 

0 8047 4600 ^ 

0 5220 1169 

0 4686 3136 

j 0 2738 1316 

0 2210 5770 

0 1785 6036 

88 

0 8027 3915 

0 5181 2575 

0 4645 6640 

0 2697 6666 

0 2172 5572 

0 1750 5918 

89 

0 8007 3731 

0 5142 6873 

0 4605 3671 

0 2657 7997 

0 2135 1914 

0 1716 2665 

00 

0 7987 4046 

0 5104 4043 

1 

0 4565 4197 

0 2618 5218 

0 2098 4682 

0 1682 6142 

91 

0 7967 4859 

0 5066 4063 

0 4525 8187 

0.2579 8245 

0 2062 3766 

0 1649 6217 

92 

0 7947 6168 

0 5028 6911 

0 4486 5613 

0 2541 6990 

0 2026 9057 

01617 2762 

93 

0 7927 7973 

0.4991 2567 

0 4447 6444 

0 2504 1369 

0.1992 0450 

0 1585 5649 

94 

0 7908 0273 

0 4954 1009 

0 4409 0651 

0 2467 1300 

0 1957 7837 

0.1554 4754 

95 

0.7888 3065 

0.4917 2217 

0.4370 8204 

0 2430 6699 

0 1924 1118 

0 1523 9955 

96 

0 7868 6349 

0 4880 6171 

0 4332 9075 

0 2394 7487 

0.1891 0190 

01494 1132 

97 

0 7849 0124 

0 4844 2850 

0 4295 3234 

0 2359 3583 

0 1858 4953 

0 1464 8169 

98 

0 7829 4388 

0 4808 2233 

0 4258 0654 

0 2324 4909 

0 1826 5310 

01436 0950 

99 

0 7809 9140 

0 4772 4301 

0 4221 1305 

0 2290 1389 

0.1795 1165 

0 1407 9363 

100 

0.7790 4379 

0 4736 9033 

0 4184 5159 

0 2256 2944 

0 1764 2422 

01380 3297 
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APPENDIX A 

The Present Valttb op 1 at Dipfehbnt Rates op Compound Interest 


TABLE II — Continued 


Umts 

of 

Time 

2^% 

8% 

3M% 



5% 

1 

0 9756 0976 

0 9708 7379 

0 9661 8357 

0 9615 3846 

0 9569 3780 

0 9523 8095 

2 

0 9518 1440 

0 9425 9591 

0 9335 1070 

0.9245 5621 

0 9157 2995 

0 9070 2948 

3 

0 9285 9941 

0 9151 4166 

0 9019 4271 

0 8889 9636 

0 8762 9660 

0 8638 3760 

4 

0 9059 5064 

0 8884 8705 

0 8714 4223 

0 8548 0419 

0 8385 6134 

0 8227 0247 

5 

0 8838 5429 

0.8626 0878 

0 8419 7317 

0 8219 2711 

0 8024 5105 

0 7835 2617 

6 

0 8622 9687 

0 8374 8426 

0.8135 0064 

0 7903 1453 

0 7678 9574 

0 7462 1540 

7 

0 8412 6524 

0 8130 9151 

0.7859 9096 

0 7599 1781 

0 7348 2846 

0 7106 8133 

S 

0 8207 4657 

0 7894 0923 

0,7594 1156 

0 7306 9021 

0 7031 8513 

0 6768 3936 

9 

0 8007 2836 

0 7664 1673 

0 7337 3097 

0 7025 8674 

0 6729 0443 

0 6446 0892 

10 

0 7811 9840 

0 7440 9391 

0 7089 1881 

0 6755 6417 

0.6439 2768 

0.6139 1325 

11 

0 7621 4478 

0 7224 2128 

0 6849 4571 

0 6495 8093 

0 6161 9874 

0 5846 7929 

12 

0 7435 5589 

0 7013 7988 

0 6617 8330 

0 6245 9705 

0 5896 6386 

0 5568 3742 

13 

0 7254 2038 

0 6809 5134 

0 6394 0415 

0 6005 7409 

0 5642 7164 

0 5303 2135 

14 

0 7077 2720 

0 6611 1781 

0 6177 8179 

0 5774 7508 

0 5399 7286 

0 5050 6795 

15 

0 6904 6556 

0 6418 6195 

0.5968 9062 

0 5552 6450 

0.5167 2044 

0 4810 1710 

16 

0 6736 2493 

0 6231 6694 

0.5767 0591 

0 5339 0818 

0.4944 6932 

0 4581 1152 

17 

0 657 1 9506 

0 6050 1645 

0 5572 0378 

0 5133 7325 

0 4731 7639 

0 4362 9669 

18 

0 6411 6591 

0 5873 9461 

0 5383 6114 

0 4936 2812 

0 4528 0037 

0 4155 2065 

19 

0 6255 2772 

0 5702 8603 

0.5201 5569 

0 4746 4242 

0 4333 0179 

0 3957 3396 

20 

0 6102 7094 

0 5536 7575 

0.5025 6588 

0 4563 8695 

0 4146 4286 

0 3768 8948 

21 

0 5953 8629 

0 5375 4928 

0.48557090 

0 4388 3360 

0.3967 8743 

0 3589 4236 

22 

0 5808 6467 

0 5218 9250 

0 4691 5063 

0 4219 5539 

0.3797 0089 

0 3418 4987 

23 

0 5666 9724 

0 5066 9175 

0 4532 8563 

0 4057 2633 

0 3633 5013 

0.3255 7131 

24 

0 5528 7535 

0 4919 3374 

0,4379 5713 

0 3901 2147 

0 3477 0347 

0.3100 6791 

25 

0 5393 9059 

0 4776 0557 1 

0.42314699 

0 3751 1680 

0.3327 3060 

0 2953 0277 

26 

0 5262 3472 

0 4636 9473 

0 4088 3767 

0.3606 8923 

0.3184 0248 

0 2812 4073 

27 

0 5133 9973 

0 4501 8906 

0.3950 1224 

0 3468 1657 

0 3046 9137 

0 2678 4832 

28 

0 5008 7778 

0 4370 7675 

0 3816 5434 

0 3334 7747 

0 2915 7069 

0 2550 9364 

29 

0 4886 6125 

0.4243 4636 

0.3687 4815 

0 3206 5141 

0 2790 1502 1 

0 2429 4632 

30 

0 4767 4269 

0 4119 8676 

0 3562 7841 

0 3083 1867 

0,2670 0002 

0 2313 7745 

^ 31 

0 4651 1481 

0 3999 8715 

0.3442 3035 

0 2964 6026 

0 2555 0241 

0 2203 5947 

32 

0 4537 7055 

0 3883 3703 

0.3325 8971 

0 2850 5794 

0 2444 9991 

0 2098 6617 

33 

0 4427 0298 

0 3770 2625 

0.3213 4271 

0 2740 9417 

0 2339 7121 

0 1998 7254 

34 

0 4319 0534 

0 3660 4490 

0 3104 7605 

0 2635 5209 

0 2238 9589 

0 1903 5480 

35 

0 4213 7107 

0 3553 8340 

0.2999 7686 

0.2534 1547 

0 2142 5444 

0 1812 9029 

36 

0 4110 9372 

0 3450 3243 

0.2898 3272 

0 2436 6872 

0 2050 2817 

0 1726 5741 

37 

0 4010 6705 

0 3349 8294 

0.2800 3161 

0 2342 9685 

0.1961 9921 

0 1644 3563 

38 

0 3912 8492 

0 3252 2615 

0,2705 6194 

0 2252 8543 

0 1877 5044 

0 1566 0536 

39 

0 3817 4139 

0.3157 5355 

0.2614 1250 

0.2166 2061 

0 1796 6549 

0 1491 4797 

40 

0 3724 3062 

0 3065 5684 

0 2525 7247 

0 2082 8904 

0 1719 2870 

0 1420 4568 

41 

0 3633 4695 

0.2976 2800 

0 2440 3137 

0 2002 7793 

0 1645 2507 

0 1352 8160 

42 

0 3544 8483 

0 2889 5922 

0 2357 7910 

0 1925 7493 

0 1574 4026 

0 1288 3962 

43 

0 3458 3886 

0 2805 4294 

0 2278 0590 

0 18516820 

0 1506 6054 

0 1227 0440 

44 

0.3374 0376 

0.2723 7178 

0 2201 0231 

0 1780 4635 

0 1441 7276 

0 1168 6133 

45 

0.3291 7440 

0 2644 3862 

0 2126 5924 

0 1711 9841 

0 1379 6437 

0.1112 9651 

46 

0 3211 4576 

0 2567 3653 

0 2054 6787 

0 1646 1386 

0 1320 2332 

0.1059 9668 

47 

0 3133 1294 

0 2492 5876 

0 1985 1968 

0 1582 8256 

0 1263 3810 

0 1009 4921 

48 

0.3056 7116 

0 2419 9880 

0 1918 0645 

0 1521 9476 

0 1208 9771 

0 0961 4211 

49 

0.2982 1576 

0 2349 5029 

0 1853 2024 

0 1463 4112 

0 1156 9158 

0 0915 6391 

60 

0.2909 4221 

0 22810708 

0.1790 5337 

1 

0 1407 1262 

0.1107 0965 

0 0872 0373 
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APPENDIX A 

The Present VALtrE op 1 at Different Rates of Compound Interest 


TABLE II — Continued 


Units 

of 

Time 


3% 



4H% 

5% 

51 

0 2838 4606 

0 2214 6318 

0 1729 9843 

0 1353 0059 

0.1059 4225 

0 0830 5117 

52 

0 2769 2298 

0.2150 1280 

0 1671 4824 

0 1300 9672 

0 1013 8014 

0 0790 9635 

53 

0 2701 6876 

0 2087 5029 

0 1614 9589 

0 1250 9300 

0 0970 1449 

0 0753 2986 

54 

0 2635 7928 

0 2026 7019 

0 1560 3467 

0 1202 8173 

0 0928 3683 

0 0717 4272 

55 

0 2571 5052 

0 1967 6717 

0 1507 5814 

0 1156 5551 

0 0888 3907 

0 0683 2640 

56 

0 2508 7855 

0 1910 3609 

0 1456 6004 

0 1112 0722 

0.0850 1347 

0 0650 7276 

57 

0 2447 5956 

0 1854 7193 

0 1407 3433 

0 1069 3002 

0.0813 5260 

0 0619 7406 

58 

0 2387 8982 

0 1800 6984 

0 1359 7520 

0 1028 1733 

0 0778 4938 

0 0590 2291 

59 

0 2329 6568 

0 1748 2508 

0 1313 7701 

0 0988 6282 

0 0744 9701 

0 0562 1230 

60 

0 2272 8359 

0.1697 3309 

0 1269 3431 

0 0950 6040 

0 0712 8901 

0 0535 3552 

61 

0 2217 4009 

0.1647 8941 

0 1226 4184 

0 0914 0423 

0 0682 1915 

0 0509 8621 

62 

0 2163 3179 

0 1599 8972 

0 1184 9453 

0 0878 8868 

0.0652 8148 

0 0485 5830 

63 

0 2110 5541 

0.1553 2982 

0 1144 8747 

0 0845 0835 

0 0624 7032 

0 0462 4600 

64 

0 2059 0771 

0 1508 0565 

0 1106 1591 

0 0812 5803 

0.0597 8021 

0 0440 4381 

65 

0 2008 8557 

0 1464 1325 

0 1068 7528 

0 0781 3272 

0 0572 0594 

0 0419 4648 

66 

0 1959 8593 

0 1421 4879 

0 1032 6114 

0 0751 2762 

0 0547 4253 

0 0399 4903 

67 

0 1912 0578 

0 1380 0853 

0 0997 6922 

0 0722 3809 

0 0523 8519 

0 0380 4670 

68 

0 1865 4223 

0 1339 8887 

0 0963 9538 

0 0694 5970 

0 0501 2937 

0 0362 3495 

69 

0 1819 9241 

0 1300 8628 

0 0931 3563 

0 0667 8818 

0 0479 7069 

0 0345 0948 

70 

0 1775 5358 

0 1262 9736 

0 0899 8612 

0 0642 1940 

0 0459 0497 

0 0328 6617 

71 

0 1732 2300 

0.1226 1880 

0 0869 4311 

0 0617 4942 

0 0439 2820 

0 0313 0111 

72 

0 1689 9805 

0 1190 4737 

0 0840 0300 

0 0593 7445 

0 0420 3655 

0 0298 1058 

73 

0.1648 7615 

0 1155 7998 

0 08116232 

0 0570 9081 

0 0402 2637 

0 0283 9103 

74 

0 1608 5478 

0 1122 1357 

0 0784 1770 

0 0548 9501 

0 0384 9413 

0,0270 3908 

75 

0 1569 3149 

0 1089 4521 

0 0757 6590 

0 0527 8367 

0 0368 3649 

0 0257 5150 

76 

0 1531 0389 

0 1057 7205 

0 0732 0376 

0 0507 5353 

0 0352 5023 

0 0245 2524 

77 

0 1493 6965 

0 1026 9131 

0 0707 2827 

0 0488 0147 

0 0337 3228 

0 0233 5737 

78 

0 1457 2649 

0 0997 0030 

0 0683 3650 

0 0469 2449 

0 0322 7969 

0 0222 4512 

79 

0 1421 7218 

0 0967 9641 

0 0660 2560 

0 0451 1970 

0 0308 8965 

0 0211 8582 

80 

0 1387 0457 

0 0939 7710 

0 0637 9285 

0 0433 8433 

0.0295 5948 

0 0201 7698 

81 

0 1353 2153 

0 0912 3990 

0 0616 3561 

0 0417 1570 

0 0282 8658 

0 0192 1617 

82 

0 1320 2101 

0 0885 8243 

0 0595 5131 

0 0401 1125 

0 0270 6850 

0 0183 0111 

83 

0 1288 0098 

0 0860 0236 

0 0575 3750 

0 0385 6851 

0 0259 0287 

0 0174 2963 

84 

0 1256 5949 

0 0834 9743 

0 0555 9178 

0 0370 8510 

0 0247 8744 

0 0165 9965 

85 

0 1225 9463 

0 0810 6547 

0 0537 1187 

0 0356 5875 

0 0237 2003 

0 0158 0919 

86 

0 1196 0452 

0 0787 0434 

0 0518 9553 

0 0342 8726 

0.0226 9860 

0 0150 5637 

87 

; 0 1166 8733 

0 0764 1198 

0 0501 4060 

0 0329 6852 

0 0217 2115 

0 0143 3940 

88 

0 1138 4130 

0 0741 8639 

0 0484 4503 

0 0317 0050 

0 0207 8579 

0 0136 5657 

89 

0 1110 6468 

0 0720 2562 

0 0468 0679 

0 0304 8125 

0 0198 9070 

0 0130 0626 

90 

0 1083 5579 

0 0699 2779 

0 0452 2395 

0 0293 0890 

0 0190 3417 

0 0123 8691 

91 

0 1057 1296 

0.0678 9105 

0 0436 9464 

0 0281 8163 

0 0182 1451 

0 0117 9706 

92 

0.1031 3460 

0 0659 1364 

0.0422 1704 

0 0270 9772 

0 0174 3016 

0 0112 3530 

93 

0 1006 1912 

1 0 0639 9383 

0 0407 8941 

0 0260 5550 

0 0166 7958 

0 0107 0028 

94 

0 0981 6500 

0 0621 2993 

0 03941006 

0.0250 5337 

0 0159 6132 

0 0101 9074 

95 

0 0957 7073 

0 0603 2032 

0 0380 7735 

0 0240 8978 

0 0152 7399 

0 0097 0547 

96 

0 0934 3486 

0 0585 6342 

0 0367 8971 

0 0231 6325 

0 0146 1626 

0 0092 4331 

97 i 

0 0911 5596 

0.0568 5769 

0 0355 4562 

0 0222 7235 

0 0139 8685 

0 0088 0315 

98 

0 0889 3264 

0 0552 0164 

0 0343 4359 

0 0214 1572 

0 0133 8454 

0 0083 8395 

99 

0 0867 6355 

0 0535 9383 

0 0331 8221 

0 0205 9204 

0 0128 0817 

0 0079 8471 

100 

0 0846 4737 

0.0520 3284 

0 0320 6011 

0 0198 0004 

0 0122 5663 

0 0076 0449 
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APPENDIX A 

The Amount of 1 bbr Annum at Different Kates of Compound Interest 
TABLE III 


Umts 

of H% %% y&% I iM% I 2% 

Time 

1 1 0025 10075 1 0087 6 

2 2 0075 0625 2 0225 5625 2 0263 2656 

3 3 0150 2502 3 0452 2542 3 0528 0692 

4 4 0250 6258 4 0755 6461 4.0882 6898 

5 5,0376 2523 6 1136 3135 5.1327 9133 

6 6 0527 1930 61594 8358 6 1864 5326 

7 7 0703 5110 7 21317971 7.2493 3472 

8 8 0905 2697 8 2747 7856 8 32151640 

9 9 1132 5329 9 3443 3940 9 4030 7967 

10 101385 3642 10 4219 2194 10 49410662 

11 11 1663 8277 115075 8636 11 5946 8005 

12 12 1967 9872 12 6013 9325 12 7048 8350 

13 13 2297 9072 13 7034 0370 13 8248 0123 

14 14 2653 6520 14 8136 7923 14 9545 1824 

15 15 3035 2861 15 9322 8183 16 09412028 

16 16 3442 8743 17 0592 7394 17 2436 9383 

17 17 3870 4815 18 1947 1849 18 4033 2615 

18 18 4336 1727 19 3386 7888 19 5731 0526 

19 19 4822 0131 20 4912 1897 20 7531 1993 

20 20 5334 0682 21 6524 0312 21.9434 6973 

21 21 5872 4033 22 8222 9614 23.1442 1500 

22 22 6437 0843 24 0009 6336 24 3554 7688 

23 23 70281770 25 1884 7059 25 5773 3730 

24 24 7645 7475 26 3848 8412 26 8098 8900 

25 25 8289 8619 27 5902 7075 28 0532 2553 

26 26 8960 5865 28 8046 9778 29 3074 4126 

27 27 9657 9880 30 0282 3301 30 5726 3137 

28 29 0382 1330 31 2609 4476 31 8488 9189 

29 30 1133 0883 32 5029 0184 33 1363 1970 

30 31 1910 9210 33 7541 7361 34.4350 1249 

31 32 2715 6983 35 0148 2991 35 7450 6885 

32 33 3547 4876 36 2849 4113 37 0665 8820 

33 34 4406 3563 37 5645 7819 38 3996 7085 

34 35 5292 3722 38 8538 1253 39 7444 1797 

35 36 6205 6031 40 1527 1612 41 1009 3163 

36 37 71461171 414613 6149 42.46931478 

37 38 8113 9824 42 7798 2170 43 8496 7128 

38 39 9109 2673 44 1081 7037 45,2421 0591 

39 410132 0405 45 4464 8164 46 6467 2433 

40 42 1182 3706 46 7948 3026 48 0636 3317 

41 43 2260 3265 481532 9148 49 4929 3996 

42 44 3365 9774 49 5219 4117 50 9347 5319 

43 45 4499 3923 50 9008 5573 62 3891 8228 

44 46 5660 6408 52 2901 1215 53 8563 3762 

45 47 6849 7924 63 6897 8799 55 3363 3058 

46 48 8066 9169 55 0999 6140 56 8292 7347 

47 49 9312 0842 56 5207 1111 58 3352 7961 

48 61 0585 3644 57 9521 1644 59 8544 6331 

49 62 1886 8278 59 3942 5732 61.3869 3986 

60 53.3216 5449 60 8472 1424 62 9328 2559 
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APPENDIX A 


The Amount of 1 per Annum at Different Rates of Compound Interest 

TABLE III — Continued 


Units 

of 

Time 

H% 54% Vb% 1H% 

1H% . 2% 

51 

54 4574 5862 62 3110 6835 64 4922 3781 76 9248 9152 

82 7054 6635 89 0164 0927 

52 

55 59610227 63 7859 0136 66 0652 9489 79 0937 6489 

85 1703 1201 91 8167 3746 

53 

56 7375 9252 65 2717 9562 67 6521 1622 8129517136 

87 6782 9247 94 6730 7221 

54 

57 8819 3650 66 7688 3409 69 2528 2224 83 5295 9893 

90 2301 6259 97 6865 3365 

55 

59.02914135 68 27710035 70.8675 3443 85 7975 4292 

92 8266 9043 100 5582 6432 

56 

60 1792 1420 69 7966 7860 72 4963 7536 88 0995 0606 

95 4686 5752 103 5894 2961 

57 

6133216223 71 3276 5369 741394 6864 90 4359 9865 

98 1568 5902 106 6812 1 820 

58 

62 4879 9264 72 8701 1109 75 7969 3900 92 8075 3863 

100 8921 0405 109 8348 4257 

59 

63.64671262 74,42413693 77 4689 1221 95 2146 5171 

jl03 6752 1588 113 0515 3942 

60 

64 8083 2940 75 98981795 7915551519 97 6578 7149 

106 5070 3215 116 3325 7021 

61 

65 9728 5023 77 5672 4159 80 8568 7595 100 1377 3956 

109 3884 0522 119 6792 2161 

62 

67 1402 8235 79 1564 9590 82 5731 2362 102.6548 0565 

112 3202 0231 123 0928 0604 

63 

68 3106 3306 80 7576 6962 84 3043 8845 105 20962774 

115 3033 0585 126 5746 6216 

64 

69 4839 0964 82 3708 5214 86 0508 0185 107.8027 7215 

118 3386 1370 130 1261 5541 

65 

70 6601 1942 83.9961 3353 87 8124 9636 110 4348 1374 

121 4270 3944 133.7486 7852 

66 

71 8392 6971 85 6336 0453 89 5896 0571 113 1063 3594 

124 5695 1263 137 4436 5209 

67 

73 0213 6789 87 2833 5657 91 3822 6476 115 8179 3098 

127 7669 7910 141 2125 2513 

68 

74 2064 2131 88 9454 8174 93 1906 0957 118 5701 9995 

131 0204 0124 145 0567 7563 

69 

75 3944 3736 90 6200 7285 95 0147 7741 121 3637 5295 

134 3307 5826 148 9779 1114 

70 

176 5854 2345 92 3072 2340 96 8549 0671 124.1992 0924 

137.6990 4653 152 9774 6937 

71 

77 7793 8701 94 0070 2758 98 7111 3714 127 0771 9738 

141 1262 7984 157 0570 1875 

72 

78 9763 3548 95 7195 8028 100 5836 0959 129 9983 5534 

144 6134 8974 161 2181 5913 

73 

80 1762 7632 97 4449 7714 102 4724 6618 132 9633 3067 

148 1617 2581 165 4625 2231 

74 

81 3792 1701 99.1833 1446 104 3778 5025 135 9727 8063 

151 7720 5601 169 7917 7276 

75 

82 5851 6505 100 9346 8932 106 2999 0644 139 0273 7234 

155 4455 6699 174 2076 0821 

76 

83 7941 2797 102 6991 9949 108 2387 8063 142 1277 8292 

159 1833 6441 178 7117 6038 

77 

85 0061 1329 104 4769 4349 110 1946 1996 145 2746 9967 

162 9865 7329 183 3059 9558 

78 

86 2211 2857 106 2680 2056 112 1675 7288 148 4688 2016 

166.8563 3832 187 9921 1549 

79 

87 4391 8139 108 0725 3072 114.1577 8914 151 7108 5247 

170 7938 2424 192 7719 5780 

80 

88 6602 7934 109.8905 7470 116 1654 1980 155 0015 1525 

174 8002 1617 197 6473 9696 

81 

89 8844 3004 111 7222 5401 118 1906 1722 158 3415 3798 

178 8767 1995 202 6203 4490 

82 

91 1116 4112 113 5676 7091 120 2335 3512 161 7316 6105 

183 0245 6255 207 6927 5180 

83 

92 3419 2022 115 4269 2845 122 2943 2855 165 1726 3597 

187 2449 9239 212 8666 0683 

84 

93 5752 7502 117 3001 3041 124 3731 5393 168 6652 2551 

191 5392 7976 218 1439 3897 

85 

94 8117 1321 119 1873 8139 126.4701 6903 172 2102 0389 

195 9087 1716 223 5268 1775 

86 

96 0512 4249 121 0887 8675 128 5855 3301 175 8083 5695 

200 3546 1971 229 0173 5411 

87 

97 2938 7060 123 0044 5265 130 7194 0642 179 4604 8230 

204.8783 2555 234 6177 0119 

88 

98 5396 0527 124 9344 8604 132 8719 5123 183 1673 8954 

209 4811 9625 240 3300 5521 

89 

99 7884 5429 126 8789 9469 135 0433 3080 186 9299 0038 

214.1646 1718 246 1566 5632 

90 

101.0404 2542 128 8380 8715 137 2337 0994 190 7488 4889 

218 9299 9798 252 0997 8944 

91 

102 2955 2649 130.8118 7280 139 4432 5491 194 6250 8162 

223 7787 7295 258 1617 8523 

92 

103 5537 6530 132 8004 6185 141 6721 3339 198 5594 5784 

228.7124 0148 264 3450 2094 

93 

104 8151 4972 134 8039 6531 143 9205 1455 202 5528 4971 

233 7323 6850 270 6519 2135 

94 

106 0796 8759 136 8224 9505 146 1885 6906 206.6061 4246 

238 8401 8495 277 0849 5978 

95 

107.3473 8681 138 8561 6377 148 4764 6903 210 7202 3459 

244 0373 8819 283 6466 5898 

96 

108 6182 5528 140 9050 8499 150 7843 8813 214 8960 3811 

249 32554248 290 3395 9216 

97 

109 8923 0091 142 9693 7313 153 1125 0153 219 1344 7868 

254 7062 3947 297 1663 8400 

98 

111 1695 3167 145 0491 4343 155 4609 8592 223 4364 9586 

260 1810 9866 304 1297 1168 

99 

112 4499 5550 147 1445 1201 157 8300 1955 227 8030 4330 

265 7517 6789 311 2323 0591 

100 

113 7335 8038 149 2555 9585 160.2162 8222 232 2350 8895 

271 4199 2383 318 4769 5203 
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APPENDIX A 

The Amount op 1 pbb Annum at Different Rates op Combined Interest 


TABLE III — Continued 


Units 

of 2H% 3% 4% 6% 

Time 

1 1 025 1 03 1 035 1 04 1 045 1 05 

2 2 0756 25 2 0909 2 1062 25 2.1216 2 1370 25 2 1525 

3 3 1525 1563 3 1836 27 3 2149 4288 3 2464 64 3 2781 9113 ^ 3101 25 

4 4 2563 2852 4 30913581 4 3624 6588 4 4163 2256 4 4707 0973 4 5256 3125 

5 5.3877 3673 5 4684 0988 5 55015218 5 6329 7546 5 7168 9166 5 80191281 

6 6 5474 3015 6 6624 6218 6 7794 0751 6 8982 9448 7 0191 5179 7.1420 0845 

7 7 7361 1590 7 8923 3605 8 0516 8677 8 2142 2626 8 3800 1362 8 5491 0888 

8 8 95451880 9.15910613 9.3684 9581 9 5827 9531 9 8021 1423 10 0265 6432 

9 10 2033 8177 10 4638 7931 10 7313 9316 11 00610712 112882 0937 11 5778 9254 

10 11 4834 6631 11 8077 9569 12 1419 9192 12 4863 5141 12 8411 7879 13 2067 8716 

11 12 7955 6297 13 1920 2956 13 6019 6164 14 0258 0546 14 4640 3184 14 91712652 

12 14 1404 4179 14 6177 9045 15 1130 3030 15 6268 3768 16 1599 1327 16 7129 8285 

13 15 5189 5284 16 0863 2416 16 6769 8636 17 2919 1119 17 9321 0937 18 5986 3199 

14 16 9319 2666 17 5989 1389 18 2956 8088 19 0235 8764 19 7840 5429 20 5785 6359 

15 18 3802 2483 19 1568 8130 19 97102971 20.8245 3114 217193 3673*22 6574 9177 

16 19 8647 3045 20 7615 8774 2170501575 22 69751239 23 7417 0689 24 8403 6636 

17 21 3863 4871 22 4144 3537 23 4996 9130 24 64541288 25 8550 8370 27 1323 8467 

18 22 9460 0743 24 1168 6844 25 35718050 26 6712 2940 28 0635 6246 29 5390 0391 

19 24.5446 5761 25 8703 7449 27 2796 8181 28 7780 7858 30 3714 2277 32.0659 5410 

20 26 1832 7405 27 6764 8572 29 2694 7068 30.9692 0172 32 7831 3680 34.7192 5181 

21 27 8628 5590 29 5367 8030 31 3289 0215 33 2479 6979 35.3033 7795 37 5052 1440 

22 29 5844 2730 314528 8370 33 46041373 35 6178 8858 37 9370 2996 40 4304 7512 

23 31 3490 3798 33 4264 7022 35 6665 2821 38 0826 0412 40 6891 9631 43 5019 9887 

24 33 1577 6393 35 4592 6432 37 9498 5669 40 6459 0829 43 5652 1015 46 7270 9882 

25 35 0117 0803 37 55304225 40 31310168 43.31174462 46 5706 4460 50 1134 6376 

26 36 9120 0073 39 7096 3352 42.75906024 46 0842 1440 49 7113 2361 53 66912645 

27 38 8598 0075 419309 2252 45.2906 2734 48 9675 8298 62.9933 3317 57 4025 8277 

28 40 8562 9577 44 2188 5020 47 9107 9930 51 9662 8630 56 4230 3316 61 3227 1191 

29 42.9027 0316 46 57541571 50 6226 7728 55 0849 3775 60 0070 6966 65 4388 4750 

30 45 0002 7074 49 0026 7818 53 4294 7098 58 3283 3526 63 7523 8779 69 7607 8988 

31 47 1502 7751 51 5027 5852 56 3345 0247 61 7014 6867 67.6662 4524 74 2988 2937 

32 49 3540 3445 54 0778 4128 59 3412 1005 65 2095 2742 71.7562 2628 79 0637 7084 

33 51 6128 8531 56 7301 7652 62.4531 5240 68 8579 0851 76 0302 5646 84 0669 5938 

34 53 9282 0744 59 4620 8181 65 6740 1274 72 6522 2486 80.4966 1800 89 3203 0735 

35 56.3014 1263 62 2759 4427 69 0076 0318 76 5983 1385 85.1639 6581 94 8363 2272 

36 58 7339 4794 65 1742 2259 72 4578 6930 80 7022 4640 90 0413 4427 100 6281 3886 

37 61 2272 9664 68 1594 4927 76 0288 9472 84 9703 3626 95 1382 0476 106 7095 4580 

38 63 7829 7906 71 2342 3275 79 7249 0604 89 4091 4971 100.4644 2398 113 0950 2309 

39 66 4025 5354 74 4012 5973 83 5502 7775 94 0255 1570 106.0303 2306 119 7997 7424 

40 69 0876 1737 77.6632 9753 87 5095 3747 98 8265 3633 111 8466 8760 126 8397 6295 

41 71.8398 0781 81 0231 9645 91 6073 7128 103 8196 9778 117 9247 8854 134 2317 5110 

42 74 6608 0300 84 4838 9234 95 8486 2928 109 0123 8169 124 2764 0402 141 9933 3866 

43 77 5523 2308 88 0484 0911 100 2383 3130 114 4128 7696 130 9138 4220 150 1430 0559 

44 80 5161 3116 91 7198 6139 104 7816 7290 120 0293 9204 137 8499 6510 158 7001 6587 

46 83.5540 3443 95,5014 5723 109.4840 3145 125 8705 6772 145 0982 1353 167,6851 6366 

46 86 6678 8530 99,3965 0095 114.3509 7256 131.9453 9043 152 6726 3314 177!ll94 2185 

47 89 8595 8243 103 4083 9598 119 3882 5659 138 2632 0604 160.5879 0163 187 0253 9294 

48 93.1310 7199 107 5406 4785 124 6018 4557 144 8337 3429 168 8593 5720 197 4266 6259 

49 96.4843 4879 111 7968 6729 129 9979 1016 151 6670 8366 177.5030 2828 208 3479 9572 

50 99 9214 5751 116 1807 7331 135.5828 3702 158 7737 6700 186.5356 6455 219 8153 9550 
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APPENDIX A 

The Amount of 1 pbb Annum at Dipfeeent Rates op Compound Interest 
TABLE III — Continued 


Units 

of 

Time 

2M% 

3% 

3H% 

4% 

i'A% 

5% 

51 

103 4444 9395 

120 6961 9651 

L41 3632 3631 

166 1647 1768 

195 9747 6946 

231 8561 6528 

52 

L07 0556 0629 

125 3470 8240 

L47 3459 4958 

173 8513 0639 

205 8386 3408 

244 4989 7354 

53 

LIO 7569 9645 

130 1374 9488 

L53 5380 5782 

181 8453 5865 

216 1463 7262 

257 7739 2222 

54 

114 5509 2136 

135 0716 1972 

L59 9468 8984 

190 1591 7299 

226 9179 5938 

271 7126 1833 

55 

L18 4396 9440 

140 1537 6831 

166 5800 3099 

198 8055 3991 

238 1742 6756 

286 3482 4924 

56 

L22 4256 8676 

145 3883 8136 

173 4453 3207 

207 7977 6151 

249 9371 0960 

301 7156 6171 

57 

126 5113 2893 

150 7800 3280 

180 5509 1869 

217 1496 7197 

262 2292 7953 

317 8514 4479 

58 

L30 6991 1215 

156 3334 3379 

187 9052 0085 

226 8756 5885 

275 0745 9711 

334 7940 1703 

59 

134 9915 8995 

162 0534 3680 

195 5168 8288 

236 9906 8520 

288 4979 5398 

352 5837 1788 

60 

L39 3913 7970 

167.9450 3991 

203 3949 7378 

247.5103 1261 

302 5253 6190 

371.2629 0378 

61 

143 9011 6419 

174 0133 9110 

211 5487 9786 

258 4507 2511 

317 1840 0319 

390 8760 4897 

62 

148 5236 9330 

180 2637 9284 

219 9880 0579 

269 8287 5412 

332 5022 8333 

411 4698 5141 

63 

L53 2617 8563 

186 7017 0662 

228 7225 8599 

281 6619 0428 

348 5098 8608 

433 0933 4398 

64 

158 1183 3027 

193.3327 5782 

237.7628 7650 

293 9683 8045 

365 2378 3096 

455 7980 1118 

65 

163 0962 8853 

200.1627 4055 

247.1195 7718 

306 7671 1567 

382 7185 3335 

479 6379 1174 

66 

168 1986 9574 

207 1976 2277 

256 8037 6238 

320 0778 0030 

400 9858 6735 

504 6698 0733 

67 

173 4236 6314 

214 4435 5145 

266 82689406 

333 9209 1231 

420 0752 3138 

530 9532 9770 

68 

178 7893 7971 

221 9068 5800 

277.2008 3535 

348 3177 4880 

440 0236 1679 

558 5509 6258 

69 

184 2841 1421 

229.5940 6374 

287 9378 6459 

363 2904 5876 

460 8696 7955 

587 5285 1071 

70 

189 9162 1706 

237 5118 8565 

299.0506 8985 

378 8620 7711 

482 6538 1513 

017.9549 3625 

71 

195 6891 2249 

245 6672 4222 

310.5524 6400 

395 0565 6019 

505 4182 3681 

649 9026 8306 

72 

201 6063 5055 

254 0672 5949 

322 4568 0024 

411 8988 2260 

529 2070 5747 

683 4478 1721 

73 

207 6715 0931 

262 7192 7727 

334 7777 8824 

429 4147 7550 

554 0663 7505 

718 6702 0807 

74 

213 8882 9705 

271 6308 5559 

347 5300 1083 

447 6313 6652 

580 0443 6193 

755 6537 1848 

75 

220.2605 0447 

280 8097 8126 

360 7285 6121 

466 5766 2118 

607.1913 5822 

794 4864 0440 

76 

226 7920 1709 

290 2640 7469 

374 3890 6085 

486 2796 8603 

635 5599 6934 

835 26072462 

77 

233 4868 1751 

300 0019 9693! 

388 5276 7798 

506 7708 7347 

665 2051 6796 

878 0737 6085 

78 

240 3489 8795 

310 0320 5684 

403 16114671 

528 0817 0841 

696 1844 0052 

923 0274 4889 

79 

247 3827 12651 

320 3630 1855 

418 3067 8685 

550 2449 7675 

728 5576 9854 

970 2288 2131 

80 

254 5922 8047 

331 0039 0910 

433 98252439 

573.2947 7582 

762 3877 9497 

1019 7902 6240 

81 

261 9820 8748 

341 9640 2638 

450 2069 1274 

597 2665 6685 

797 7402 4575 

1071 8297 7552 

82 

269 5566 3966 

353 2529 4717 

466 9991 5469 

622 1972 2952 

834 6835 5080 

1120 4712 6430 

83 

277 3205 5566 

364 8805 3558 

484 3791 2510 

648 1251 1870 

873 2893 1686 

1183 8448 2752 

84 

285 2785 6955 

376 8569 5165 

502 3673 9448 

675 0901 2346 

913 6323 3612 

1244 0870 6880 

85 

293 4355 3379 

389 1926 6020 

520 9852 5329 

703 1337 2839 

955 7907 9125 

1307 3414 2234 

86 

301 7964 2213 

401 8984 4001 

540 2547 3715 

732 2990 7753 

999 8463 7685 

1373 7584 9345 

87 

310 3663 3268 

414 9853 9321 

560 1986 5295 

762 6310 4063 

1045 8844 6381 

1443 4964 1812 

88 

319 1504 9100 

428 4649 5500 

1 580 8106 0581 

794 1762 8225 

1093 9942 6468 

1516 7212 3903 

89 

328 1542 5328 

442 3489 0365 

> 602 2050 2701 

826 9833 3354 

1144 2690 0659 

1593 6073 0098 

90 

337 3831 0961 

456 6493 7076 

1 624 3172 0295 

861 1026 6688 

1196 8061 1189 

1674 3376 6603 

91 

346 8426 8735 

; 471 3788 5189 

1 647 2033 0506 

896 5867 7356 

1251 7073 8692 

1759 1045 4933 

92 

356.5387 5453 

; 486 6502 1744 

: 670 8904 2073 

933 4902 4450 

1309 0792 1933 

1848 1097 7680 

93 

366 4772 233£ 

1 502 1767 2397 

' 695 4065 8546 

i 971 8698 5428 

. 1369 0327 8420 

1 1941 5652 6564 

94 

376 6641 539S 

} 518 2720 2569 

1 720.7808 1595 

1011 7846 4845 

1431 6842 5949 

2039 0935 2892 

95 

387 1057 6782 

} 534 8501 864£ 

; 747 0431 4451 

1053 2960 3439 

1497 1550 5117 

' 2142 7282 0537 

96 

397 8084 017^ 

r 551 9256 920f 

) 774 2246 5457 

1096 4678 7577 

1565 5720 2847 

' 2250 9146 1564 

97 

408 7786 118J 

1 569 5134 6281 

. 802 3575 1748 

i 1141 3665 9080 

1 1637 0677 6976 

i 2364 5103 4642 

98 

420 0230 77i: 

1 587 6288 6669 

1 831 4750 3059 

1 1188 0612 5443 

i 1711 7808 1939 

► 2483 7858 6374 

99 

431 5486 540i 

i 606 2877 327( 

) 861 6116 5666 

i 1236 6237 0461 

1789 8559 5627 

' 2609 0251 5693 

100 

443 3623 7031 

} 625 5063 646? 

} 892 8030 6464 

: 1287.1286 5279 

1 1871 4444 743C 

1 2740 5264 1477 
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APPENDIX A 

The Present Value op 1 per Annum at Dippebent Rates op Compound Interest 
TABLE IV 


Units 

of K% H% K% 1H% 15^% a% 

Time 

1 0 9975 0623 0 9925 5583 0 9913 2590 0 9852 2167 0 9828 0098 0 9803 9216 

2 1 9925 2492 1 9777 2291 1 9740 5294 1 9558 8342 1 9486 9875 1 9415 6094 

3 2 9850 6227 2 9555 5624 2 9482 5570 2 9122 0042 2 8979 8403 2 8838 8327 

4 3 9751 2446 3 92611041 39140 0813 3 8543 8465 3 8309 4254 3 8077 2870 

5 4 9627 1766 4 8894 3961 4 8713 8352 4.7826 4497 4 7478 5508 4 7134 5951 

6 5 9478 4804 5 8455 9763 5 8204 5454 5.6971 8717 5 6489 9762 5 6014 3089 

7 6 9305 2174 6 7946 3785 6 7612 9323 6 5982 1396 6 5346 4139 6 4719 9107 

8 7 9107 4487 7 7366 1325 7 6939 7098 7.4859 2508 7 4050 5297 7 3254 8144 

9 8 8885 2357 8 6715 7642 8 6185 5859 8 3605 1732 8 2604 9432 8.1622 3671 

10 9.8638 6391 9 5995 7958 9.53512624 9,22218455 91012 2291 8 9825 8501 

11 10 8367 7198 10.5206 7452 10 4437 4348 10.07111779 9.9274 9181 9 7868 4805 

12 11 8072 5384 11 4349 1267 113444 7929 10.9075 0521 10 7395 4969 10.5753 4122 

13 12 7753 1555 12 3423 4508 12 2374 0202 11 7315 3222 11.5376 4097 11 3483 7375 

14 13 7409 6314 13 2430 2242 131225 7945 12 5433 8150 12 3220 0587 12.1062 4877 

15 14 7042 0264 14 1369 9495 14.0000 7876 13 3422 3301 13 0928 8046 12 8492 6350 

16 15 6650 4004 15 02431261 14 8699 6656 14.1312 6405 13 8504 9677 13.5777 0931 

17 16 6234 8133 15 90502492 15.7323 0885 14 9076 4931 14 5950 8282 14.2918 7188 

18 17 5795 3250 16 7791 8107 16 58717111 15 6725 6089 15 3268 6272 14 9920 3125 

19 18 5331 9950 17,6408 2984 17.43461820 16 42616837 16 0460 5673 15 6784 6201 

20 19 4844 8828 18 50801969 18 27471445 17.1686 3879 16 7528 8130 16 3514 3334 

21 20 4334 0477 19 3627 9870 19 1075 2361 17.90013673 174475 4919 17 0112 0916 

22 213799 5488 20 2112 1459 19 9331 0891 18 6208 2437 181302 6948 17 6580 4820 

23 22 32414452 2105331473 20 7515 3400 19 3308 6145 18 8012 4764 18 2922 0412 

24 23 2659 7957 21 88914614 21 5628 5799 20 0304 0537 19 4600 8565 18 9139 2560 

25 24.2054 6591 22 7187 5547 22 36714547 20 71961120 20.1087 8196 19 5234 5647 

26 251426 0939 23 54218905 23 1644 5647 213986 3172 20 7457 3166 20 1210 3576 

27 26 0774 1585 24 3594 9286 23 9548 5152 22 0676 1746 21 3717 2644 20 7068 9780 

28 27 0098 9112 25 17071251 24 7383 9060 22.7267 1671 21 9869 5474 21 2812 7236 

29 27 9400 4102 25 9758 9331 25 51513319 23 3760 7558 22.5916 0171 21 8443 8466 

30 28 8678 7134 26.7750 8021 26 28513823 24.0158 3801 23.1858 4934 22.3964 5555 

31 29 7933 8787 27 5683 1783 27.0484 6417 24.64614582 23 7698 7650 22 9377 0152 

32 30 7165 9638 28 3556 5045 27,80516894 25.26713874 24 3438 5897 23 4683 3482 

33 316375 0262 29 13712203 28 5553 0998 25.8789 5442 24 9079 6951 23 9885 6355 

34 32 5561 1234 29 9127 7621 29 2989 4422 26.4817 2849 25 4623 7789 24 4985 9172 

35 33 4724 3126 30.6826 5629 30.03612809 27.0755 9458 26 0072 5100 24.99861933 

36 34 3864 6510 31 4468 0525 30.76691757 27 6606 8431 26 5427 5283 25 4888 4248 

37 35 2982 1955 32 2052 6576 31.4913 6810 28.2371 2740 27 0690 4455 25 9694 5341 

38 36 2077 0030 32 9580 8016 32.2095 3467 28 8050 5163 27 5862 8457 26 4406 4060 

39 37 1149 1302 33 7052 9048 32 9214 7179 29 3645 8288 28 0946 2857 26 9025 8883 

40 38 0198 6336 34 4469 3844 33 6272 3350 29.9158 4520 28 5942 2955 27.3554 7924 

41 38 9225 5697 35.1830 6545 34.3268 7335 30 4589 6079 29 0852 3789 27.7994 8945 

42 39 8229 9947 35 91371260 35 0204 4446 30.9940 5004 29 5678 0136 28.2347 9358 

43 40 72119648 36.6389 2070 35 7079 9947 31 5212 3157 30 0420 6522 28.6615 6233 

44 4161715359 37 3587 3022 36 3895 9055 32 0406 2223 30 50817221 29 0799 6307 

45 42.5108 7640 38 07318136 37 0652 6944 32 5523 3718 30.9662 6261 29.49016987 

46 43 4023 7047 38.78231401 37 7350 8743 33.0564 8983 31.4164 7431 29 89231360 

47 44 2916 4137 39.48616774 38 3990 9535 33 55319195 318589 4281 30 2865 8196 

48 451786 9463 40.18478189 39 0573 4359 34 0425 5365 32 2938 0129 30.67311957 

49 46.0635 3580 40.8781 9542 39 7098 8212 34 5246 8339 32 72118063 31.0520 7801 

60 46 9461 7037 41.5664 4707 40.3567 6047 34 9996 8807 33,1412 0946 31.4236 0589 
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APPENDIX A 

The Peesent Valttb or 1 pee Annum at Difpbeent Rates op Compound Inteeest 
TABLE lV-~Continued 


47 8266 0386 42.2495 7525 40 9980 2772 35 4676 7298 33 55401421 31.7878 4892 
48.7048 4176 42 9276 1812 41 6337 3256 35 9287 4185 33 9597 1913 32 1449 4992 

49 5808 8953 43 6006 1351 42.2639 2324 36 3829 9690 34 3584 4632 32.4950 4894 

50 4547 5265 44 2685 9902 42.8886 4757 36 8305 3882 34 7503 1579 32 8382 8327 

51.3264 3656 44 9316 1193 43.5079 5298 37 2714 6681 35 1354 4550 33 1747 8752 


52 1959 4667 45 5896 8926 44 1218 8647 37 7058 7863 35 5139 5135 
53.0632 8847 46 2428 6776 44.7304 9465 38 1338 7058 35 8859 4727 


33 5046 9365 
33 8281 3103 


53 9284 6730 46 89118388 45 3338 2369 38 5555 3751 36 2515 4523 34 1452 2650 

54.7914 8858 47 5346 7382 45 9319 1939 38 9709 7292 36 6108 5526 34 4561 0441 

55.6523 5769 48 1733 7352 46.5248 2716 39 3802 6889 36.9639 8552 34 7608 8668 


56 5110 7999 48 8073 1863 471125 9198 39 78351614 37 3110 4228 35 0596 9282 

57 3676 6083 49 4365 4455 47 6952 5847 40 1808 0408 37 6521 3000 35 3526 4002 

58 2221 0557 50 0610 8640 48 2728 7085 40 5722 2077 37 9873 5135 35 6398 4316 

59 0744 1952 50 6809 7906 48 8454 7296 40 9578 5298 38 3168 0723 35 9214 1486 

59 9246 0800 51 2962 5713 49 4131 0826 41 3377 8618 38.6405 9678 36 1974 6555 

60.7726 7631 51 9069 5497 49 9758 1984 41 7121 0461 38 9588 1748 36 4681 0348 j 

61 6186 2974 52 5131 0667 50 5336 5040 42 0808 9125 39 2715 6509 36 7334 3478 ! 

62 4624 7355 53 1147 4607 51 0866 4228 42 4442 2783 39 5789 3375 36 9935 6351 i 

63 3042 1302 53 7119 0677 51 6348 3745 42 8021 9490 39 8810 1597 37 2485 9168 

64 1438 5339 54 3046 2210 52 1782 7752 43 1548 7183 40 1779 0267 37 4986 1929 


64 9813 9989 

65 8168 5774 

66 6502 3216 

67 4815 2834 

68 3107 5146 


54 8929 2516 

55 4768 4880 

56 0564 2561 

56 6316 8795 

57 2026 6794 


52 7170 0374 

53 2510 5699 

53 7804 7781 

54 3053 0638 
54.8255 8253 


43 5023 3678 

43 8446 6677 

44 1819 3771 
44 5142 2434 
44 8416 0034 


40 4696 8321 

40 7564 4542 

41 0382 7560 
41 3152 5857 
41 5874 7771 


37,7437 4441 

37 9840 6314 
38.2196 6975 

38 4506 5662 
38 6771 1433 


69 1379 0670 

69 9629 9920 

70 7860 3411 

71 6070 1657 

72 4259 5169 


57 7693 9746 

58 3319 0815 

58 8902 3141 

59 4443 9842 
59 9944 4012 


55 3413 4575 
55.8526 3520 

56 3594 8966 

56 8619 4762 

57 3600 4721 


45 1641 3826 
45 4819 0962 

45 7949 8485 

46 1034 3335 
46 4073 2349 


41 8550 1495 

42 1179 5081 
42 3763 6443 
42 6303 3359 
42 8799 3474 


38 8991 3170 
39.1167 9578 

39 3301 9194 
39.5394 0386 
39 7445 1359 


73 2428 4458 

74 0577 0033 

74 8705 2402 

75 6813 2072 

76 4900 9548 


60 5403 8722 

61 0822 7019 

61 6201 1930 

62 1539 6456 
62 6838 3579 


57 8538 2623 
58,3433 2216 

58 8285 7215 

59 3096 1304 
59 7864 8133 


46 7067 2265 

47 0016 9720 
47 2923 1251 
47 5786 3301 
47.8607 2218 


43 1252 4298 
43.3663 3217 
43 6032 7486 
43 8361 4237 
44.0650 0479 


39 9456 0156 

40 1427 4663 
40 3360 2611 
40 5255 1579 
40 7112 8999 


77 2968 5335 63 2097 6257 60.2592 1321 48 1386 4254 44 2899 3099 40.8934 2156 

I 78 1015 9935 63 7317 7427 60 7278 4457 48 4124 5571 44 5109 8869 41 0719 8192 

78 9043 3850 64 2499 0002 61.1924 1097 48 6822 2237 44 7282 4441 41 2470 4110 

79 7050 7581 64 7641 6875 61 6529 4768 48 9480 0234 44 9417 6355 41 4186 6774 

I 80 5038 1627 65 2746 0918 62 1094 8965 49 2098 5452 45 1516 1037 41 5869 2916 

81 3005 6486 65 7812 4981 62 5620 7152 49 4678 3696 45 3578 4803 41 7518 9133 

82 0953 2654 66 2841 1892 63 0107 2765 49 7220 0686 45 5605 3860 41 9136 1895 

82.8881 0628 66 7832 4458 63 4554 9210 49 9724 2055 45 7597 4310 42 0721 7545 

83.6789 0900 67 2786 5467 63 8963 9861 50 2191 3355 45 9555 2147 42 2276 2299 

84 4677 3966 67 7703 7685 64 3334 8065 50 4622 0054 46 1479 3265 42 3800 2254 


85 2546 0315 68 2584 3856 64.7667 7140 50 7016 7541 46 3370 3455 42 5294 3386 

86.0395 0439 68 7428 6705 65 1963 0375 60.9376 1124 46 5228 8408 42,6759 1555 

86.8224 4827 69.2236 8938 65 6221 1028 51 1700 6034 46 7055 3718 42 8195 2605 

87.6034 3967 69 7009 3239 66 0442 2333 61 3990 7422 46 8850 4882 42 9603 1867 

88 3824 8346 70 1746 2272 66.4626 7492 61 6247 0367 47 0614 7304 43 0983 5164 
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The Present Value of 1 per Annum at Different Bates op Compound Interest 

TABLE IV — Continued 


Units 

of 2H% 3% 3K% 4% 4H% S% 

Time 

1 0 9756 0976 0 9708 7379 0 9661 8357 0 9615 3846 0 9569 3780 0 9523 8095 

2 1 9274 2415 1 9134 6970 1 8996 9428 1 8860 9467 1 8726 6775 1 8594 1043 

3 2 8560 2356 2 8286 1135 2 8016 3698 2 7750 9103 2 7489 6435 2 7232 4803 

4 3 7619 7421 3 7170 9840 3 6730 7921 3 6298 9522 3.5875 2570 3 5459 5050 

5 4 6458 2850 4,5797 0719 4 5150 5238 4 4518 2233 4 3899 7674 4 3294 7667 

6 5 50812536 5 41719144 5 3285 5302 5 2421 3686 5,1578 7248 5 0756 9206 

7 6 3493 9060 6 2302 8296 6 1145 4398 6 0020 5467 5.8927 0094 5 7863 7340 

8 7 1701 3717 7 0196 9219 6 8739 5554 6 7327 4487 6.5958 8607 6.4632 1276 

9 7 9708 6553 7 7861 0892 7 6076 8651 7.4353 3161 7 2687 9050 7 1078 2168 

10 8 7520 6393 8 5302 0284 8 3166 0532 81108 9578 7.9127 1818 7 7217 3493 

11 9 5142 0871 9 2526 2411 9 0015 5104 8 7604 7671 8 5289 1692 8 3064 1422 

12 10 2577 6460 9 9540 0399 9 6633 3433 9 3850 7376 9.1185 8078 8 8632 5164 

13 10 9831 8497 10 6349 5533 10 3027 3849 9 9856 4785 9 6828 5242 9 3935 7299 

14 11 6909 1217 11 2960 7314 10 9205 2028 10 5631 2293 10 2228 2528 9 8986 4094 

15 12 3813 7773 11 9379 3509 11 5174 1090 11 1183 8743 10.7395 4573 10.3796 5804 

16 13 0550 0266 12 56110203 12 09411681 11 6522 9561 11 23401505 10 8377 6956 

17 13 7121 9772 13 1661 1847 12 6513 2059 12 1656 6885 11 7071 9143 11 2740 6625 

18 14 3533 6363 13 7535 1308 13 1896 8173 12 6592 9697 12 1599 9180 11 6895 8690 

19 14 9788 9134 14 3237 9911 13 7098 3742 13 1339 3940 12 5932 9359 12 0853 2086 

20 15 5891 6229 14 8774 7486 14 2124 0330 13 5903 2634 13 0079 3645 12 4622 1034 

21 161845 4857 15 4150 2414 14 6979 7420 14 0291 5995 13.4047 2388 12 8211 5271 

22 16 7654 1324 15 9369 1664 15 1671 2484 14 4511 1533 13 7844 2476 13 1630 0258 

23 17 3321 1048 16 4436 0839 15 6204 1047 14 8568 4167 14 1477 7489 13 4885 7388 

24 17 8849 8583 16 9355 4212 16 0583 6760 15 2469 6314 14 4954 7837 13 7986 4179 

25 18 4243 7642 17 4131 4769 16 48151459 15 6220 7994 14.8282 0896 14 0939 4457 

26 18 9506 1114 17 8768 4242 16 8903 5226 15 9827 6918 15 1466 1145 14 3751 8530 

27 19 4640 1087 18 3270 3147 17 2853 6451 16 3295 8575 15.4513 0282 14 6430 3362 

28 19 9648 8866 18 7641 0823 17 66701885 16 6630 6322 15.7428 7351 14 8981 2726 

29 20 4535 4991 19 1884 5459 18 0357 6700 16 9837 1463 16 0218 8853 15 1410 7358 

30 20 9302 9259 19 6004 4135 18 3920 4541 17 2920 3330 16.2888 8854 15-3724 5103 

31 213954 0741 20 0004 2849 18 7362 7576 17 5884 9356 16 5443 9095 15 5928 1050 

32 21 8491 7796 20 3887 6553 19 0688 6547 17 8735 5150 16 7888 9086 15 8026 7667 

33 22 2918 8094 20 7657 9178 19 3902 0818 18 1476 4567 17 0228 6207 16 0025 4921 

34 22 7237 8628 21 1318 3668 19 7006 8423 18 4111 9776 17 2467 5796 16 1929 0401 

35 23 14515734 21 4872 2007 20 0006 6110 18 6646 1323 17.46101240 16 37419429 

36 23,5562 5107 21 8322 5250 20 2904 9381 18 9082 8195 17 6660 4058 16 5468 5171 

37 23 9573 1812 22 1672 3544 20 5705 2542 19 1425 7880 17 8622 3979 16 7112 8734 

38 24 3486 0304 22 4924 6159 20 8410 8736 19 3678 6423 18 0499 9023 16 8678 9271 

39 24 7303 4443 22 8082 1513 21 1024 9987 19 5844 8484 18 2296 5572 17 0170 4067 

40 25.1027 7505 23 1147 7197 21 3550 7234 19 7927 7388 18.4015 8442 171590 8635 

41 25 4661 2200 23 4123 9997 21 5991 0371 19 9930 5181 18 5661 0949 17 2943 6796 

42 25 8206 0683 23 7013 5920 21 8348 8281 20 1856 2674 18 7235 4975 17.4232 0758 

43 26 1664 4569 23 9819 0213 22 0626 8870 20 3707 9494 18 8742 1029 17 5459 1198 

44 26 5038 4945 24 2542 7392 22 2827 9102 20 5488 4129 19 0183 8305 17 6627 7331 

45 26 8330 2386 24 5187 1254 22 4954 5026 20 7200 3970 19 1563 4742 17.7740 6982 

46 271541 6962 24 7754 4907 22 7009 1813 20 8846 5356 19 2883 7074 17 8800 6650 

47 27 4674 8255 25 0247 0783 22 8994 3780 21 0429 3612 19 4147 0884 17 9810 1571 

48 27 7731 5371 25 2667 0664 23 0912 4425 21 1951 3088 19 5356 0654 18 0771 5782 

49 28 0713 6947 25 5016 5693 23 2765 6450 213414 7200 19 6512 9813 18 1687 2173 

50 28.36231168 25.7297 6401 23 4556 1787 214821 8462 19 7620 0778 18 2559 2546 
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The Present Valiie or 1 pee Annum at Difpebent Rates op Compound Interest 


TAJBLE IV — Continued 


Units 

of 

Time 

2H% 

3% 


*% 

5% 

51 

28 6461 5774 

25 9512 2719 

23 6286 1630 

21 6174 8521 19 8679 5003 

18 3389 7663 

52 

28 9230 8072 

26 1662 3919 

23 7957 6454 

21 7475 8193 19 9693 3017 

18 4180 7298 

53 

29 1932 4948 

26 3749 9028 

23 9572 6043 

21 8726 7493 20 0663 4466 

18 4934 0284 

54 

29 4568 2876 

26 5776 6047 

24 1132 9510 

219929 5667 20 1591 8149 

18 5651 4556 

55 

29 7139 7928 

26 7744 2764 

24 2640 5323 

22 10861218 20 2480 2057 

18 6334 7196 

t 56 

29 9648 5784 

26 9654 6373 

24 4097 1327 

22 21981940 20 3330 3404 

i 18 6985 4473 

57 

30 2096 1740 

27 1509 3566 

24 5504 4760 ! 

22 3267 4943 20 4143 8664 

18 7605 1879 

58 

30 4484 0722 

27 3310 0549 

24 6864 2281 

22 4295 6676 20 4922 3602 

18 8195 4170 

59 

30 6813 7290 

27 5058 3058 

24 8177 9981 

22 5284 2957 20 5667 3303 

18 8757 5400 

60 

30 9086 5649 

27 6755 6367 

24 9447 3412 

22 6234 8997 20 6380 2204 

18 9292 8952 

61 

31 1303 9657 

27 8403 5307 

25 0673 7596 

22 7148 9421 20 7062 4118 

18 9802 7574 

62 

31 3467 2836 

28 0003 4279 

25 1858 7049 

22 8027 8289 20 7715 2266 

19 0288 3404 

63 

31 5577 8377 

28 1556 7261 

25 3003 5796 

22 8872 9124 20 8339 9298 

19 0750 8003 

64 

31 7636 9148 

28 3064 7826 

25 4109 7388 

22 9685 4927 20 8937 7319. 

19 1191 2384 

65 

31 9645 7705 

28 4528 9152 

25 5178 4916 

23 0466 8199 20 9509 7913 

19 1610 7033 

66 

32 1605 6298 

28 5950 4031 

25 6211 1030 

23 1218 0961 210057 2165 

19 2010 1936 

67 

32 3517 6876 

28 7330 4884 

25 7208 7951 

23 1940 4770 210581 0684 

19 2390 6606 

68 

32 5383 1099 

28 8670 3771 

25 8172 7489 

23 2635 0740 21 1082 3621 

19 2753 0101 

69 

32 7203 0340 

28 9971 2399 

25 9104 1052 

23 3302 9558 21 1562 0690 

19 3098 1048 

70 

32 8978 5698 

29 1234 2135 

26 0003 9664 

23 3945 1498 21 2021 1187 

19 3426 7665 

71 

33 0710 7998 

29 2460 4015 

26.0873 3975 

23 4562 6440 212460 4007 

19 3739 7776 

72 

33 2400 7803 

29 3650 8752 

26 1713 4275 

23 5156 3885 212880 7662 

1 19 4037 8834 

73 

33 4049 5417 

29 4806 6750 

26 2525 0508 

23 5727 2966 21 3283 0298 

1 19 4321 7937 

74 

33 5658 0895 

29 5928 8106 

26 3309 2278 

23 6276 2468 21 3667 9711 

19 4592 1845 

75 

33 7227 4044 

29.7018 2628 

26 4066 8868 

23 6804 0834 21 4030 3360 

19 4849 6995 

76 

33 8758 4433 

29 8075 9833 

26 4798 9244 

23 7311 6187 21 4388 8383 

19 5095 9519 

77 

34 0252 1398 

29 9102 8964 

26 5506 2072 

23 7799 6333 21 4726 1611 

19 5328 5257 

78 

34 1709 4047 

30 0099 8994 

26 6189 5721 

23 8268 8782 21 5048 9579 

19 5550 9768 

79 

34 3131 1265 

30 1067 8635 

26 6849 8281 

23 8720 0752 21 5357 8545 

19 5762 8351 

80 

34 4518 1722 

30 2007 6345 

26 7487 7567 

23 9153 9185 21 5653 4493 

19 5964 6048 

81 

34 5871 3875 

30 2920 0335 

26 8104 1127 

23 9571 0754 21 5936 3151 

19 6156 7665 

82 

34 7191 5976 

30 3805 8577 

26 8699 6258 

23 9972 1879 21 6207 0001 

19 6339 7776 

83 

34 8479 6074 

30 4665 8813 

26 9275 0008 

24 0357 8730 21 6466 0288 

19 6514 0739 

84 

34 9736 2023 

30 5500 8556 

26 9830 9186 

24 0728 7240 21 6713 9032 

19 6680 0704 

85 

35 0962 1486 

30 6311 5103 

27 0368 0373 

24 1085 3116 21 6951 1035 

19 6838 1623 

86 

35 2158 1938 

30 7098 5537 

27 0886 9926 

24 1428 1842 21 7178 0895 

19 6988 7260 

87 

35 3325 0071 

30 7862 6735 

27 1388 3986 

24 1757 8694 21 7395 3009 

19 7132 1200 

88 

35 4463 4801 

30 8604 5374 

27 1872 8489 

24 2074 8745 21 7603 1588 

19.7268 6857 

89 

35 5574 1269 

30 9324 7936 

27 2340 9168 

24 2379 6870 21 7802 0658 

19 7398 7483 

90 

35 6657 6848 

31 0024 0714 

27 2793 1564 

24 2672 7759 21 7992 4073 

19 7522 6174 

91 

35 7714 8144 

31 0702 9820 

27 3230 1028 

24 2954 5923 21 8171 5526 

19 7640 5880 

92 

35 8746 1604 

31 1362 1184 

27 3652 2732 

24 3225 5695 21 8348 8542 

19 7752 9410 

93 

35 9752 3516 

31 2002 0567 

27 4060 1673 

24 3486 1245 21 8515 6499 

19 7859 9438 

94 

36 0734 0016 

31 2623 3560 

27 4454 2680 

24 3736 6582 21 8675 2631 

19 7961 8512 

95 

36 1691 7089 

31 3226 5592 

27 4835 0415 

24 3977 5559 21 8828 0030 

19 8058 9059 

96 

36 2626 0574 

31 3812 1934 

27 5202 9387 

24 4209 1884 21 8974 1655 

19 8151 3390 i 

97 

36 3537 6170 

31 4380 7703 

27 5558 3948 

24 4431 9119 21 9114 0340 

19 8239 3705 

98 

36 4426 9434 

31 4932 7867 

27 5901 8308 

24 4646 0692 219247 8794 

19 8323 2100 i 

99 

36 5294 5790 

31 5468 7250 

27 6233 6529 

24 4851 9896 21 9375 9612 

19 8403 0571 

100 

36 6141 0526 

31 5989 0534 

27 6554 2540 

24 5049 9900 219498 5274 

19 8479 1020 





410 


APPENDICES 


APPENDIX B 


Amebican Expebdence Table op Mobtautt: Debited Tables 


Age 

Number 

Living 

' 

Number 

Dying 

Complete 
Expectation 
of Life 

Present Value, 
Life Annuity 
of 1 

American 
Experience, 3% 

Net Single 
Premiums. 
American 
Experience, 
3% 

Net Annual 
Premiums 
American 
Experience, 
3% 

10 

100,000 

749 

48 72 

23 3430 

290 98 


11 

99,251 

746 

48 08 

23.2248 

294 43 


12 

98,505 

743 

47 45 

23.1026 

297.98 


13 

97,762 

740 

46 80 

22 9765 

301.65 


U 

97,022 

737 

46 16 

22 8463 

305.45 


15 

96,285 

735 

45 50 

22.7119 

309 36 


16 

95,550 

732 

44 85 

22.5731 

313.40 


17 

94,818 

729 

44 19 

22 4298 

317 58 


18 

94,089 

727 

43 53 

22 2817 

321 89 


19 

93,362 

725 

42 87 

22 1289 

326 34 


20 

92,637 

723 

42 20 

21 9711 

330.94 

14.41 

21 

91,914 

722 

41 53 

21 8083 

335 68 

14 72 

22 

91,192 

721 

40 85 

21 6404 

340 57 

15.04 

23 

90,471 

720 

40 17 

21 4672 

345 61 

15.38 

24 

89,751 

719 

39 49 

21.2886 

350 82 

15.74 

25 

89,032 

718 

38 81 

21 1044 

356.18 

16 11 

26 

88,314 

718 

38 12 

20.9142 

361.72 

16 51 

27 

87,596 

718 

37 43 

20 7182 

367 43 

16.92 

28 

86,878 

718 

36 73 

20 5161 

373.32 

17.35 

29 

86,160 

719 

36 03 

20.3077 

379.39 

17.81 

30 

85,441 

720 

35 33 

20 0930 

385 64 

18.28 

31 

84,721 

721 

34 63 

19 8716 

392 09 

18.79 

32 1 

84,000 

723 

33 92 

19 6434 

398.73 

19.32 

33 

83,277 

726 

33 21 

19 4084 

405 58 

19.87 

34 

82,551 

729 

32 50 

19 1665 

412.63 

20.46 

35 

81,822 

732 ^ 

31 78 

18 9174 

419 88 

21.08 

36 

81,090 

737 

31 07 

IS 6608 

427 36 

21.74 

37 

80,353 

742 

30 35 

18 3969 

435.04 

22 43 

38 

79,611 

749 

29 62 

18 1254 

442 95 

23 16 

39 

78,862 

756 

28 90 

17 8465 

451.07 

23.93 

40 

78,106 

765 

28 18 

17 5598 

459.42 

24 75 

41 

77,341 

774 

27 45 

17 2655 

468.00 

25 62 

42 

76,567 

785 

26 72 

16.9632 

476 80 

26 54 

43 

75,782 

797 

26 00 

16 6531 

485.83 

27-52 

44 

74,985 

812 

25 27 

16.3350 

495 10 

28 56 

45 

74,173 

828 

24 54 

16 0093 

504 59 

29 67 

46 

73,345 

848 

23 81 

15.6757 

514 30 

30 84 

47 

72,497 

870 

23 08 

15 3348 

524 23 

32 09 

48 

71,627 

896 

22 36 

14 9867 

534 37 

33.43 

49 

70,731 

927 

21.63 

14 6319 

544 70 

34.85 

50 

69,804 

962 

20.91 

14 2710 

555 22 

36 36 

51 

68,842 

1001 

20 20 

13^9045 

565 89 

37 97 

52 

67,841 

1044 

19 49 

13' 5329 

576 71 

39 68 

53 

66,797 

1091 

18 79 

13 1568 

587 67 

41.51 

54 

65,706 

1143 

18 09 

12.7765 

598 74 

43.46 
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APPENDIX B 

AstEKicAN Expbkiencb Tabiob, etc . — Cmtinued 


Number 

Living 


Number 

Dying 


Complete 
Expectation 
of Life 


Present Value, 
Life Annuity 
of 1 

American 
Experience, Z% 

12 3928 
12 0061 
11 6172 
11 2265 
10 8348 


Net Single 
Premiums 
American 
Experience, 
3% 


Net Annual 
Premiums 
American 
Experience, 
3% 


10 4427 
10 0509 
9 6603 
9 2716 
S 8852 
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Commutation Columns — ^American Experience 
Three Per Cent 
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APPENDIX C 

Commutation Columns— Ameeican Expeeibnce — Continued 


Age Dx Nx Sx Mx Rx 

55 12,703 88 157,436 2 1 , 530,576 7,748 344 120,604 639 

56 12,104 81 145,331 3 1 , 373,139 7,519 292 112,856 295 

57 11 , 518,55 133,812 8 1 , 227,807 7,285 597 105,337 003 

58 10 , 944.47 122,868 3 1 , 093,995 7,047 005 98,051 405 

59 10,381 99 112,486 3 971,126 3 6,803 299 91,004 401 

60 9.830 432 102,655 9 858,640 0 6,554 130 84,201 103 

61 9,289 343 93,366 56 755,984 0 6,299 366 77,646 972 

62 8,758 318 84,608 24 662,617 5 6,038 903 71,347 606 

63 8,237 140 76,371 10 578,009 3 5,772 823 65,308 704 

64 7,725 774 68,645 33 501,638 2 5,501 373 59,535 881 

65 7,224 176 61,421 15 432,992 9 5,224 798 54,034 509 

66 6,732 309 54,688 84 371,571 7 4,943 343 48,809 711 

67 6,250 543 48,438 30 316,882 9 4,657 666 43,866 368 

68 5,779 342 42,658 96 268,444 6 4,368 518 39,208 702 

69 5,319 228 37,339 73 225,785 6 4,076 734 34,840 184 

70 4,871 163 32,468 57 188,445 9 3,783 598 30,763 450 

71 4,436 103 28,032 46 155,977 3 3,490 417 26,979 852 

72 4,015 468 24,017 00 127,944 8 3,198 989 23,489 436 

73 3,611 065 20,405 93 103,927 8 2,911 541 20,290 447 

74 3,224 793 17,181 14 83,521 92 2,630 446 17,378 906 

75 2,858 395 14,322 74 66,340 78 2,357 974 11,748 460 

76 2,513 249 11,809 49 52,018 04 2,096 083 12,390 486 

77 2,190 406 9,619 086 40,208 55 1,846 440 10,294 403 ' 

78 1,890 417 7,728 668 30,589 46 1,610 250 8,447 963 

79 1 , 613.596 6,115 072 22,860 79 1,388 489 6,837 713 

80 1,360 224 4,754 848 16,745 72 1,182 116 5,449 224 

81 1,129 824 3,625 024 11,990 87 991 3330 4,267 108 

82 922 9402 2,702 084 8,365 850 817 3571 3,275 775 

83 739 8781 1,962 206 5,663 766 661 1768 2,458 418 

84 580 7245 1,381 481 3,701 561 523 5730 1,797 241 ^ 

85 444 6441 936 8368 2,320 080 404 4068 1,273 668 

86 330 0073 606 8295 1,383 243 302 7208 869 2616 

87 235 2725 371 5570 776 4136 217 5978 566 5408 

88 159 2040 212 3530 404 8566 148.3819 348 9430 

89 100 9799 111 3731 192 5037 94 79488 200 5610 

90 59 22884 52 14422 81 13062 55 98496 105 7661 

91 31 36567 20 77855 28 98640 29 84690 49 78119 

92 14 23735 6 54120 8 20785 13 63215 19 93429 

93 5 05551 1 48569 1 66665 4 86499 6 30214 

94 1 30473 .18096 .18096 1 26146 1 43715 

95 .18096 .00000 .00000 .17569 .17569 
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Select Mobtalitt Table 


[xl 

kx] 

^M+l 

kx]+2 

l[x]+Z 

l\x]+4 

Iz+S 

20 

91,690 

91,331 

90,866 

90,328 

89,716 

89,032 

21 

90,968 

90,611 

90,145 

89,607 

88,996 

88,314 

22 

90,246 

89,890 

89,425 

88,887 

88,277 

87,596 

23 

89,528 

89,172 

88,707 

88,170 

87,561 

86,878 

24 

88,808 

88,452 

87,989 

87,452 

86,842 

86,160 

25 

88,089 

87,734 

87,271 

86,734 

86,125 

85,441 

26 

87,370 

87,014 

86,551 

86,014 

85.404 

84,721 

27 

86,650 

86,296 

85,832 

85,294 

84,684 

84,000 

28 

85,933 

85,578 

85,114 

84,577 

83,965 

83,277 

29 

85,212 

84,857 

84,392 

83,853 

83,240 

82,651 

30 

84,491 

84,136 

83,670 

83,130 

82,514 

81,822 

31 

83,768 

83,412 

82,947 

82,404 

81,786 

81,090 

32 

83,041 

82,684 

82,215 

81,671 

81,051 

80,353 

33 

82,317 

81,958 

81,487 

80,941 

80,316 

79,611 

34 

81,585 

81,225 

80,753 

80,203 

79,574 

78,862 

35 

80,850 

80,488 

80,013 

79,458 

78,822 

78,106 

36 

80,111 

79,746 

79,268 

78,708 

78,067 

77,341 

37 

79,364 

78,997 

78,515 

77,951 

77,302 

76,567 

38 

78,612 

78,242 

77,755 

77,184 

76,528 

75,782 

39 

77,852 

77,478 

76,984 

76,406 

75,741 

74,985 

40 

77,081 

76,704 

76,206 

75,621 

74,945 

74,173 

41 

76,301 

75,919 

75,414 

74,819 

74,131 

73,345 

42 

75,509 

75,122 

74,609 

74,003 

73,301 

72,497 

43 

74,707 

74,314 

73,790 

73,173 

72,454 

71,627 

44 

73,884 

73,484 

72,951 

72,319 

71,681 

70,731 

45 

73,045 

72,637 

72,092 

71,443 * 

70,684 

69,804 

46 

72,186 

71,768 

71,208 

70,541 

69,754 

68,842 

47 

71,302 

70,875 

70,298 

69,607 

68,791 

67,841 

48 

70,390 

69,950 

69,354 

68,637 

67,789 

66,797 

49 

69,445 

68,991 

68,372 

67,627 

66,742 

65,706 

50 

68,462 

67,991 

67,349 

66,572 

65,648 

64,563 

51 

67,440 

66,950 

66,281 

65,470 

64,502 

63,364 

52 

66,374 

65,864 

65,164 

64,315 

63,299 

62,104 

53 

65,257 

64,725 

63,993 

63,102 

62,035 

60,779 

54 

64,088 

63,532 

62,765 

61,830 

60,709 

59,385 

55 

62,861 

62,277 

61,472 

60,490 

59,310 

57,917 

56 

61,572 

60,959 

60,113 

59,080 1 

57,839 

56,371 

57 

60,213 

59,570 

58,683 

67.594 

56,287 

54,743 

58 

58,783 

58,109 

57,174 

56,030 

54,655 

53,030 

59 

57,277 

56,569 

55,588 

54,384 

52,937 

51,230 

60 

55,692 

54,948 

53,916 

52,651 

51,133 

49,341 

61 

54,022 

53,241 

52,159 

50,831 

49,238 

47,361 

62 

52,266 

51,448 

50,313 

48,922 

47,253 

45,291 j 

63 

50,420 

49,564 

48,376 

46,920 

45,177 

43,133 

64 

48,484 

47,590 

46,349 

44,830 

43,015 

40,890 

65 

46,458 

45,526 

44,232 

42,652 

40,767 

38,569 
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A 

Acceleration of maturity, 202 
Accident and healtii benefits combined, 
350, 351 
insurance, 349 
development of, 349 
Accident companies, 349 
insurance rates, 367 
Accidental-death benefits, 254-256 
Accidental means, 357 
Accumulation basis, 382 
Accumulation table, fraternals', 378 
Accumulations, 29 
Actual cost of insurance, 189, 190 
Actual insurance, 185 
decreases, 186 
Actuarial Society, 235, 250 
Actuarial solvency of fraternal, 381 
Actuarial theory, 366 
Actuary, fraternal, 389 
new company, 279 

Administration of disability benefit, 
252 

accounting, 253 
agents, 252 
claims, 253 

Advance-in-age plan, 237 
defects, 238 
A.ge, 271 

best for accident and health insur- 
ance, 364 

Agency problems, new company, 280 
Agent, legal definition, 276 
license, 260, 276 
Agents, 186 

commissions of (See Commission) 
rate books, 55 
to offer no inducement, 277 
Aggregate table, 50 
Aggregate valuation, 180, 181 
Albumin, 230 


Alcohol, 231 
effect on mortality, 233 

American columns, 69 

American Experience Table, Appendix 
B 

Amortized basis, 5, 266, 267 
advantages, 267, 268 
calculation of value, 267 

Amount at risk, 185, 301-303 
of annual payments, 31, 32 
of any sum, 29 
of 1 (See Accumulations.) 

Analysis of investment element, 223, 
224 

Ancient Order of United Workmen, 3, 
370 

Annual dividends, 199, 209, 210, 271, 
272 

Annual report, 179, 180 

Annuity, certain, 21 
complete, 21 
deferred, 21, 23 

compared with endowment, 23 
due, formula for, 69 
effect of age on return, 21, 22 
example, 69 
females, 21 
immediate, 21 
joint-life, 23 
formula, 77, 78 
last-survivor, 23 
life, attractions of, 21 
calculation of, 60-62 
formulas, 62 

value in commutation symbols, 68 
miscellaneous forms, 23 
payable, momently, formula, 77 
monthly, formula, 77 
quarterly, formub 76, 77 
semi-annually, formula, 76 
principle, use of, 23 
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INDEX 


Annuitj, return premium, 21 
returns on, 22 
reversionary, 23 
table, Appendix B 
construction of, 63 
temporary, 21 

calculation of, 59-62 
foimulas, 61, 72 
example, 73 
when desirable, 22 
Annuities, 20 

certain and continuous, 21, 73 
calculation of, 73, 74 
due, 68 

bow payable, 20, 21 
illustration of relations, 72 
payable more often tban annually, 75 
calculation, 75 
Anti- twisting statute, 277 
Appendicitis, 233 
Application blank, 230 
Approximation of term, 101-105, 116, 
117 

annuity periods, foimula and example, 
105 

endowments, 103, 104 
from annual premium, 116, 117 
insurance, 101-103 
Arbitration, 305 
Assessment associations, 391 
Assessment certificates, 353 
Assets, admission of, 5 
valuation of, 5, 266 

Associated Traternities of America, 379 
Assumptions underlying rate-making, 55 
claims paid, 56 
interest rate, 56 
premiums paid, 56 
uniform death-rate, 56 
Attorney general, 264 
Automatic premium loan, 208 
Automatic reinsurance, 298 
Average after-lifetime, 52 
Average age, fallacy. 313 
theory, 372 

Average annual payments, calculation 
of, 210, 211 

Average rate of interest earned, for- 
mula, 192 


B 

Baltimore Life Company, 2 
Basye, Walter, 387 
Beneficiary, 2, 26, 385 
loses insurance money, 26 
may be changed, 207 
Benefit of survivorship, 153, 154 
Benefits, accident, ^55 
disability, 249, 250 
health, 356 
Benevolences, 19 
Best weight, 233 

Bond issue, assisted by insurance, 19 
Bond prices, decline in, 4 
fluctuations do not affect companies, 
5 

recovery of, 6 
results of decline in, 5 
Bonds, in default, 5 
investments in, 4, 265 
Liberty, 5 
perpetual, 5 
time till maturity, 5 
valuation of, 266 
Bonuses, 202 
Border-line risk, 230 
British Government Post Office, 332 
Broker, defined by law, 276 
Building and loan associations, 221 
Bulk reinsurance (See Reinsurance') 
Burden of proof, 358 
Bureau of Peisonal Accident and 
Health Underwriters, 367 
Burial associations, 332 
Business assessment association, 1 
Business purposes, increase in life in- 
surance for, 10 

C 

Cammack, E. E., 326 

Cancellation, 351, 359, 362 

Canvassing, industrial insurance, 343 

Capital required, 269 

Care in purchasing, 359, 360 

Carpenter, B Y., 346 

Causes of early fraternals’ failure, 373 

Cential death rates, 47, 48 

Centralized control, lack of, 261 
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Change of plan, 239 
when advisable, 240 
Chisholm, Jas., 151 

Civil War, insurance problems of, 2, 3 
Claim adjustments, 365 
Clergymen, 231 

Clerical force, increase of, 279 
Coinsurance, 300, 301 
Collateral loans, on pledge of stock, 
265 

Collection expenses, 128 (See Gommis- 
sio7i) 

Commission late, average, 128 
new company, 283, 284 
on debit, 344 

Commissioner, state insurance, how ap- 
pointed, 262 

Committee of fifteen, 176 
Commutation columns. Appendix C 
construction and use of column D, 65, 
66 

of columns M and C, 86, 87 
of column N, 67, 68 
of columns S and E, 117, 118 
Comparison, participating and non- 
participatmg plans, historical, 
13 

Competition, effect on loading, 127 
Compound compared with simple inter- 
est, 228 

Constant hazard, 233 
Construction, gross rates, 144 
Consumption, 230-232 
'Contingency reserves, 4, 193 
Continuous installment, 24 
Contmuous-installment insurance, cal- 
culation explained, 94, 95 
premium, 115, 116 

Continuous-installment policy, change 
of beneficiary, 24 

Continuous-mstallment settlement, cal- 
culation, 74, 75, 94 
Contribution clause, 365 
Contribution plan, 193 
Conversion formulas, 73 
Conversion tables, annual premium, 
123, 125 

abbreviations, 125 
examples, 125, 126 


Conversion tables, single premium, 121- 
123 

Cooperative associations, 391 
Cost, of management, 283-284, 387 
on surrender, calculation, 212 
correction, 213 
on survival, 219, 220 
participating vs, non-participating, 
214 

example, 215 
Court costs, 26 
Craig, J. D., 326 

B 

Death, accidental, 359 
within number of days, 359 
Death strain, 186 
Deaths, estimation of number, 28 
Debit, 343 

Decreasing hazard, 233 
Deferred annuity, example, 72 
formula for, 71 
level-premium formula, 114 
example, 115 

Deferred dividends, 198-201 
advantages, 1D9, 200 
Deferred insurance, level-premium, for- 
mula, 113 

Definition, disability, 246 
liberality of, 244 
life insurance, 1 

total and permanent disability, mter--^ 
pretation of, 248, 249 
Deposits, in insolvent banks, 293 
Deputy system, 388, 389 
Development of life insurance, 2-3 
Directors, 265, 275, 276 
Disability, benefit, 24, 243, 249, 250 
causes of, 250, 251 

Disability insurance, clauses offered, 244 
cost, compared with casualty, 252 
coverage, 245-247 
expenses, 245 

first American Company, 244 
insures the life insurance, 244 
nature, 243 
premiums, 251, 252 
reserves, 251 
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Discount, results in lowering premium, 
28 

Disposition of surplus, 260 
Disputes, 305 

Distribution of surplus, 193 et seq. 
Dividend, 12 

examples of computation, 196, 197 
meeting competition, 200 
options, 201-202, 272 
Dividends, 209 
fully-paid policies, 197 
formula, 198 
maintenance, 201 
used to accelerate, 202 
Domicile, 230, 231 
Double indemnity, 254 
limit, 256 

Double endowment, 19 
plan, 240, 241 
single premium, 92 
Due proof, 272 

E 

Early disability provisions, 243, 244 
Early health companies, 349 
Eastern companies, 303 
Election of directors, 275, 276 
Elston, J. S., 253 note 
Embezzlement, 277 

Employee, not to receive commission, 
277 

Employer, not to receive commission for 
^ insuring employee, 277 

Endowment, 19 

as means of saving for retirement, 
19 

formulas, 92, 93, 113, 114 
insurance, 18, 19, 91, 92 
long-time, 19 
objections to, 20 
pure, 18 

Entire contract, 271 
Episcopal Corporation, 2 
Equitable of London, 2 
Estate, advantages of leaving in form 
of insurance, 26 
Examination of companies, 263 
Exceptions, 359 
Excess at risk, 301-303 


Excess interest, 191, 192 
use in dividends, 194, 195 
Excess liability, reinsurance of (Sea 
Excess reinsurance) 

Excess reinsurance, 293 et sea 
development, 293-2^5 
elements, 295 

mortality experience, 295-297 
purpose, 295 
Expectation of life, 52 
complete, 53 
curtate, 52 

not basis for annuities, demonstra- 
tion, 80-82 
Expenses, 127, 363 
classified, 128 
equitable distribution, 129 
limitation, 274 
vary, with premium rate, 128 
with volume of business, 128 
Expressmen’s Mutual, 391 
* ‘ External and violent, ’ ’ 357 
Extra mortality, over- and under- 
weights, 233 
Extra premium, 236 
advantages, 237 
loading of, 237 
when used, 237 
Extra rates, 327, 330 

F 

Eackler, David P., 197 
Factors affecting risk, 230 et seq. 
Facultative reinsurance, objections, 298 
False statement by prospect or claim- 
ant, 277 

Family history, 230 
Federal Constitution, 261 
Federal control, advantages, 261 
Fees, 278, 279 

Fidelity Mutual Life Company, 244 
Field force, industrial insurance, 342- 
344 

Forborne annuity, 159 
formula for, 160 
Forborne insurance, 161 
formula for, 162 
Force Bill, 379 
Forfeitures, gains from, 193 
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Pomation of new company, legal re- 
quirements, 279 

Pormulas, compound interest, 35 
Pramingham Experiment, 347 
Pratemal benefit society, defined, 370 
government, 387 

lack of investment experience, 389 
slogan, 371 
social features, 387 
Praternal certificates, 353 
Praternal insurance, 3, 12, 370 
appraisal of work, 373 
Friendly societies, 332 
Full level-^^remium value, 147 
Fully paid policy, 18 
Fund, necessity of, 1 
Fundamental purpose of insurance, 25, 
26 

G 

General expenses, 129 
General policies, 354 
General problems, accident and health, 
363 

German companies, 244 
German reinsurers, 294 
Girard Life and Trust Company, 2 
Government supervision, 260 
purposes, 260 
Grace, 271 

Graduation of mortality table, 49 
Graham, George, 283, note 
Gross premium, 55 
semi-annual and quarterly, 137 
Gross value, 147 
Ground rents, 265 

Group health and accident insurance, 
321 et seq. 

commissions, 330, 331 
coverage, 322 
employees eligible, 321 
nature, 321 

origin and purpose, 321 
premiums, 325-329 
selection, 324, 325 
Group life insurance, 308 
adverse selection avoided, 308, 309 
disability benefits, 316 


Group life insurance, distribution among 
employees, 315, 316 
flat sum, 315 
salary, 315 
service, 316 
funeral benefit, 316 
hazardous occupations, 312 
limited, 308 

not applicable to fratemals, 309 
premiums, 310-313 
illustrations, 311, 312 
size of group, 308 
Group policy, average size, 309 
Group policies, conditions, 317-319 
Growth, causes of, 10 
extent of, 9 

Guaranteed interest bonds, 24 
examples of calculation, 96-98 

H 

Habits of thrift, 348 
Halliday, W. B., 281, note 
Health literature, 347 
Heart murmur, 230, 232 
High blood pressure, 230 
History, 2 note 
Homans, Sheppard, 50, 197 
Hoskins, James E., 235 
Hunter, Arthur, 234, 239, 250, 251 
Disability Table, 251, 252 
Hypothetical or reinsurance method, 
170, 171 

I 

Illinois Standard, 176-178 
Impaired-life tables, 241 
Impairment of stock, 263 
Impairment rider, 366 
Improved living conditions, 345 
Improvement in risk, 241 
Incidence, of sub-standard mortality, 
235 

problems of, 129 
Income, best for beneficiary, 26 
compared with trust fund, 27 
option, 24 
policy, 23 
uses, 25, 27 
Incontestability, 271 
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Increasing amniity, formula, 117 
Increasing hazard, 233 
Increasing insurance, example, 119 
foimula, 118 

Industrial insurance, 332 et seq, 
assignment, 335 
contracts, SSS-SSd 
dividends, 335 
premiums, 334, 33d 
proceeds, 334 
purpose, 332 
total disability, 335 
voidance, 334, 335 
Induenza, 3 
effects, 4 

Initial commission, 1*J8 
industrial, 344 
Initial expenses, 139 
fee for, 141 
from surplus, 140, 141 
Initial net value, 148 
Installment insurance, calculation, 93 
company as administrator, 26 
option, 24 
policies, 24 

Institute of Actuaries, 167 
Insurance, actual, 185, 186 

payable at moment of death, 100 
Insured person, 1 
Interest, 28 

compound, formulas, 35 
compounded often, 36, 37 
conseivative, 28 
j earnings, formula, 192 
new company, 281, 282 
effective rate, 37 
formula, 38 
nominal rate, 37, 38 

corresponding to effective, 38 
payable semi-annually or quarterly, 
37 

simple, formulas, 36 
Interest rate, 5 
assumed, 29 

effect on policy-values, 166, 167 
on bonds, 5 

Interest tables, 29, Appendix A 
construction, 29-33 
uses, 33-35 


Investment element, example of, 225, 
226 

how lost, 222 
in policies, 220 

separated from insurance element, 
225 

Investment, expenses, 129 
feature, 222 
policies, 224 

return, calculation, 225-227 
Investments (See Bonds) 
regulation of, 264 
safety of, 4 
Irregular living, 231 

J 

John Hancock Company, 332-333 
Joint-life, certificates, 385 
curtate expectation, 54 
insurance, calculation and formula, 
98-100 

disability benefit, 247 
policies, 20 
uses of, 20 
Judgment rates, 233 
Jurisdiction, 261 
Juvenile certificates, 386 

L 

Lapses, 362, 363 

family-protection policies, 204 
industrial policy, 343, 344 
Large policy, definition, 295, 296 
Large policies, mortality on, 296 
Last-survivor annuity, formula, 80 
Legal provisions, 359 
regulation, 307, 374 
solvency, of fraternal, 381 
of old-line company, 263 
Legal-reserve company, defined, 12 
Legal reserve, mean or mid-year, 181- 
184 

on group policies, 314, 315 
purposes, 183, 184 
valuation requirements, 179 
Legislation, 6, 176-184, 239, 260-279, 
307, 308, 315, 339, 359, 369, 
373, 378-383 
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Liability, 146 

reinsurer's (See Eeinsurer) 
Licensing, of agents, 260 
of companies, 260 
Lien system, 238 
advantages, 239 
legislation, 239 
objections, 239 
Life register, 343 
Limitation, of expenses, 260 
of new business, 274 
of surplus, 261, 273 
Limited-payment life insurance, 17 
certificates, 385 

example and formula, 1 10-1 12 
payment of face, 18 
premiums, 18, 110-112 
uses, 18 
loading, 127 
competition, 127 
constant addition, 130, 131 
continuous-installment policies, 138, 
139 

double endowments, 138 
' Prench companies, 141 
; formulas, 133, 141 
greater on high, premiums, 129 
inconsistencies, 144, 145 
inequity, made up, 127 
i modifications, 135 

modified percentage, 133, 134 
non-participating insurance, 127, 135 
participating insurance, 127 
percentage addition, 131 
percentage and constant, 132 
I purposes of, 127 
reinsurance, ^89, 290 
return premiums, 143 
^ salvages, 192, 289, 290 
semi-annuaT and quarterly premiums, 
135-137 

single premiums, 142 
term policies, 137, 138 
^use in dividends. ^194 
Loans, policy, legal requirements, 272 
Local conditions, 282 
Lodge system, 370 
Lower mortality, 346 
Lump-sum payment, 25 


M 

McClintock, Emory, 229 
Machinery of supervision, 262 
Malingering, 324, 364 
Massachusetts, 204 

Massachusetts Hospital Life Company, 2 
Maximum amount at risk, 282 
Mean or mid-year value, 148 
Medical director of new company, 279, 
280 

Medical examination fees, 128 
Medico-actuarial Investigation, 229 
Method, 1 
of saving, 221 

of treating sub-standard risks, 236- 
242 

Minimum monthly payments, 329 
Minimum reserve liability, company to 
hold, 263 

Misfortunes, certain, covered by dis- 
ability clause, 246 
Misstatement of age, 271 
Mixed companies, 2, 12, 13 
Mobile Bill, 380 

Modified preliminary term valuation, 
173-176 

examples, 174r-176 
formula, 174, 175 
purposes, 173 
Moir, Henry, 144, note 
Monthly income option, calculation ex- 
plained, 95 

Monthly income policies, 24 
Montreal meeting, 383 
Mortality, fund, 185 
industrial insurance, 341 
new company, 281 
rate, effect on values, 165, 166 
salvages, 193 

aid initial expenses, 139, 140 
computation of, 190, 191 
percentage of, 194 
table, 44 

construction, 45-47 
of select, 49-51 
essence of, 45 
example of. Appendix B 
sources, 44, 45 
war, 6 
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Mortgages, 265 
on home, 19 
valuation of, 266 
Most probable after-lifetime, 53 
Mutual companies, defined, 12 
Mutual Life Insurance Company, New 
Yoik, 2 

N 

National Fraternal Congress, 374 
table of mortality, 376-378 
Nature of life insurance, 1 
Necessity of reserve fund recognized, 
375 

Negroes, 231 

Net cost of policyholder, 209 
considerations, 209 
Net level piemium, 107-110 
Net natuial premium, 106 
Net premiums, 55 
Net single piemium, 57 
from annuities, 88, 89 
pure endowment, 57, 58 
term and whole-life, 83-88 
Net value, 147 
New blool fallacy, 372 
New business, 260 
expenses, 128 
New company, 260 
expenses, 283, 284 
lapses, 284 

mutualization, 285, 286 
obstacles, 284, 285 
probable mortality, 280, 281 
problem of incidence, 139 
selection 'of risks, 281 
New England Mutual Life Company, 2, 
205 

New York Conference Bill, 380 
New York Investigation, 3 
New York Life Company, 229 
New York Life and Trust Company, 2 
Nickel insurance, 332 
Non-admitted assets, 267 
Non-cancellable policies, 360 
advantages, 360 
benefits, 360, 361 
care in purchasing, 361 
development, 351, 352 
rates and reserves, 369 


Non-continuous retrospective valuation, 
158, 159 

examples of use, 163 
formulas, 162 
Non-forfeiture, laws, 204 
provision, 272 
Non-participating plan, 
revival of, 13 
Numerical rating, 233, 236 
advantages, 235 
example, 234, 235 
Nursing service, 346 

0 

Objections, to accidental-death benefit, 
256-258 

to disability annuity, 256-258 
to industrial insurance, 344, 345 
to preliminary term valuation, 173 
Obstacles to group insuiance, 320 
Occupations, 230 
classified, 367 

Office methods, industrial insurance, 
340 

Office premium, 55 
Old age, 1 

not covered by companies' disability 
clause, 247 

Old-line company, defined, 12 
Opinion, medical, reinsurer, 297, 298 
Option, continuous installment, calcula- 
tion, 74, 75, 94 
on surrender, 204, 205 
Orchard, Wm., 122 
Ordinary life insurance, 17, IS 
certificates, 384 

Organization, requirements, 268, 269 
Organizations offering disability protec- 
tion, 352, 353 4 

Orientals, 231 ‘ 

Origin of life insurance, 2 
Original policies, cancellation and ' re- 
duction, 304 
Over-insurance, 325, 365 
Over-weight, 230-233 

P 

Paid-up fractional insurance, calcula- 
tion of amount of, 167, 168 
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Panics, effect of, on life companies, 11 
Partial disability, not covered by clause, 
247 

Participating and non-paitieipating 
plan, 12 

comparison, control and efficiency, 15 
cost, 14, 215 
effects of World War, 14 
separation, New York, 12 
Paul vs. Yirginia, 261 
Pauper burials, 348 
Pennsylvania Company, 2 
Period, joint-stock, 2 
participating, 2 
Periodic premiums, 55 
Permanent disability, 356 
Physical conditions, 230, 231 
Plan applied for, 230 
Plans, for sub-standard risks, essentials, 
236 

Policies per debit, 343 
Policy loans, 205, 265 
measures to reduce, 207, 20 S 
when to discourage, 207 
when to facilitate, 206 
Policy provisions, required by law, 271 
Policyholder, net cost, 209 et seq. 
Policy-values, kinds, 147 
nature, 146 
origin, 146, 147 
Population table, 49 
Post-mortem assessments, 371 
Post-mortem dividend, 199 
Preliminary term, formula, 172 
value, found in tables, 172, 173 
Premium, 1, 271 
annual, 55 

calculation, industrial, 336-338 
. less dividends, 210, 211 
notes, 205 
number, 28 
reduction, 142 
Presbyterian Corporation, 2 
Present value, 30 

annual payments, 32, 33 
premiums less dividends, example, 
217, 218 

sum due in future, 30, 31 
Prices, rising, 8 


Principal impairments, 230-283 
Probabilities, application to mortality 
tables, 51, 52 
independent events, 40 
mutually exclusive events, 40 
necessity of large number, 41, 42 
single events, 38, 39 
two or more events, 39-41 
Proceedings, legal, by insurance com- 
missioner, reasons for, 263, 
264 

Profits, bulk reinsurance, 289-292 
Piohibited piovisions, 272, 273 
Prospective formula, 150 
Prospective method, 148, 150 
compared with retrospective, 164 
Provisions, gioup health and accident, 
323, 324 

Proximate cause, 358 
Prudential, of America, 332 
Prudential, of England, 332 
Public debt, compared to life insur- 
ance, 10 
Publicity, 270 
English practice, 270 
Pulse, intermittent, 230 
irregular, 230 
rapid, 230 

Pure endowment, example of calcula- 
tion, €6 

Q 

Quadruple indemnity, 255 

• 

E 

Eace, 230 

Eailroad property, value compared to 
life insurance, 10 

Bate of return on investment policies, 
calculation of, 224-225 
Bate regulation, 260 
Eeal estate, 264, 265 
Eebating, 261 
prohibited, 277 
receiver of, 277 
Becent events, 3 

Eeduction in accident and health cover- 
age, 365 
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Begulation of investments, 264-266 
capital and reserves, 264, 265 
^ surplus funds, 264, 265, 273, 274 
Eeinsurance, 287 
V administration, 306 
yadvantages, to agent, company, in- 
sured, 287, 288 
/automatic, 298 
I ybulk, 288 

I yexcess interest, 289 
y^inortality s Ivages, 290 
^rice paid, 288, 289 
✓profits, 289-292 
-^'^facultative, 297, 298 
yiegal features, 307 
.^jLttsburgh Life, 292 
Reserve, 147 
^ settlement, 305 
^ taxation, 307 
treaty, 303, 304 
[Reinsurer ^s liability, 299-303 
Reinsuring company, protection of, 292, 
293 

Relation of single premium to annu- 
ities, 90, 91 

Remuneration, for collecting debit, 344 
Renewal, 365 
commission, 128 
expenses, 128 
Re-rated members, 384 
Reserve, 146 
Reserve funds, 381 

Retail Credit Company of America. 
. 247 

Retrospective method, 156 
examples, 157, 158 
Return on investment policies, 220 
depends on, 228 
rule, 227 

Return premium, of annuity, 21 
endowments, etc., 120, 121 
insurance, 119, 120 
Reversionary annuity, formula, 79 
Right to assess, 390 
Risk, elimination of, 1 
transferred, 1 
valuation of, 42 
present value, 42, 43 
Ritualistic form of work, 370 


Robertson and Boss, 166 
Rogers, Dr. Oscar H., 234 

S 

Safety fund, new company, 284 
Safety, of life companies, 11 
of reserve, 260 

Savings feature in life policies, 222 
Segregation of funds, 381, 382 
Select and ultimate valuation, 178, 
179 

basis of expense limitation, 178 
Select table, example of, Appendix D 
Selection, industrial msurance, 341 
Semi-annual and quarterly premiums, 
loading of, 135, 136 
Semi-endowment, 19 
single premium, 93 
Service companies, 384 
Services, group insurance, 319, 320 
industrial insurance, 345-348 
Settlement on due proof. 272 
Settlement options, 25 
Slxields, D. H., 374 
Sickness insurance rates, 365 
formulas, 367 
Single premium, 55 
values, 152-154 
Size of insurance business, 10 
Social service of insurance, 5 
Soldiers^ and Sailors^ Insurance, 6-8 
Sole cause, 357 
Special class dividends, 240 
Specialized mortality investigation, 229 
Specific policies, 354 
Standard policy provisions, 260, 261, 
359 

Standard risk, 230 
State, deposits, 260 
insurance department^ 262 
officials, 179, 262, 263 
supervision, 261, 262 
Status of insurance on sub-standard 
lives, 241-242 

Statutes governing organization and 
admission, 268-270 
Step-rate plan, 385 
Step rates, 377 
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Stock company, defined, 12 
to gain control of, 15 
Stock, investments in, 265 
valuation of, 5 

Strength of life companies, 10, 11 
'ISub-standard lives, 229 
^Sub-standard mortality, incidence, 235 
^ub-standard risk, 230 
Suicide, 358 

Sum at interest, doubled, 35 36 
Super-standard risk, 230 
Surplus, definition of, 190 
distribution of, 13 ^ ^ 

industrial insurance, 342 ^ ' 

^ sources, 190-193 
'Surrender charge, 203 
) reasons for, 204 
Surrender value, 203 
industrial, 

y requirement, 203, 204 
T 

Table of loan values, 272 
Tabular net cost, 186-189 
Taxes, 11, 26, 278, 279 
Teachers, 231 

Temporary disability, not covered, 247 
Term insurance, level premium, formula 
and example, 112 
Term policies, 15-17 
convertible and renewable features, 16 
Terminal net value, 118 
deferred annuities, 155 
endowment insurance, 156 
from annuities, 151 
from single premiums, 152 
limited-payment life, 154, 155 
ordinary life, 148-150 
, pure endowments, 155 
term insuranc-', 155 
Test of equitable loading, 129, 130 
Tests withstood by life companies, 11 
Three-factor method, 195 
Tontine dividend, 198 
Tontines, objection to, 199 
Total and permanent disability, 246 
Total disability, 358, 359 
Trade cycles, 268 


Transfer of old members to adequate 
rates, 384 

Travel-accident, double indemnity, 255 
occupations graded for, 255 
Travel-accident policies, 353 
cost of, 354 

Travelers Insurance Company, 244 
Trend of values or reserves, 164, 165 
Triple indemnity, 255 
Tuberculosis, 232 
Twisting, 261, 263, 277 
, Two-factor method, 197 
Types of investment policies, 224 
Types of life companies, 12 

, U 

Ulcers, 2^3 
Ultimate table, 49 
Underwriting practices, 361 
problems, 361 
Uniform Bill, 374 
Uniformity, 261 
Unit of insurance, varies, 332 
United States Government definition of 
total disability, 246 
United States Supreme Court, 261 
Upchurch, J. J., 370 

Y 

Valuation, 146 
basis of new company, 280 
industrial insurance, 338-341 
legal requirements, 3, 179 et seq. 
preliminary term, 171-173 * 

return-premium policies, 163, 164 
Values, gross, 170 
policy, 146 

paid-up (See Single premium) 
true retrospective, 169 
Varying benefits, 117 
Veterans' Bureau, 1 
Vie provable, 53 

W 

Wage-earners, 332 
Waiting period, 323 
Waiver of premium, joint-life insurance, 
247 
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Waiver-and-anniiity benefit, 

War hazard, extra premium for, 8 
men of one community in same regi- 
ment, 283 

War-Eisk Insurance, Grovernment Bu- 
reau, 7 

Weekly-premium insurance, 332 
Western companies, 303 , 

Whole-family Protection Bill, 382^^ 


Wisconsin reports, 380 
Women, 365, 385 
Wright, Elizur, 204 

Y 

Yearly-renewable term insurance, 106, 
301-303 

/^when successful, 107 


